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The  following  minute  was  unanimously  adopted : 
In  view  of  the  fact  that  General  Isaac  J.  Wibtab  has  served 
four  coDsecutive  years,  the  limit  defined  by  the  By-Laws,  as  Presi- 
dent of  the  Academy  of  Natural  Sciences  of  Philadelphia,  his 
fellow  members  desire  to  indicate  their  esteem  and  affection  by  a 
CQidiat  endorsement  of  the  minute  of  recognition  adopted  by  the 
Council  and  to  express  the  hope  that  the  Academy  may  long  profit 
by  the  clearueee  of  judgment,  the  knowledge  of  affairs  and  the 
courtesy  of  personal  intercourse  which  have  been  the  characteristics 
of  bis  administration. 

Dr.  Benjamin  Sharp  made  a  second  communication  on  his 
ethnological  studies  iu  Alaska  and  Siberia.    (No  abstract). 

January  14. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Thirty-four  persons  present. 

The  death  of  Hnmuel  G.  Lewis,  a  member,  was  announced. 
A  paper  entitled  "  New  Species  of  the  Helicoid  Oenus  Polygyra," 
by  H.  A.  Pilsbry,  was  presented  for  publication. 

PUurotomaria  crotalotdet  Morton  in  the  New  Jersey  Cretaceout. — 
Mr.  H.  A.  Pii^BBT  exhibited  a  fossil  Plewototnaria  from  Mullica 
HiU,  New  Jerwy,  found  by  Henry  L.  Bsld^r'tfln  when  on  a  e^tcur- 
eion  of  die  geological  cln**  oi' Weattown  Sclmol,  iiiid  fiilimiUud  to 
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tinctly  flattened,  though  convex.  Umbilicus  somewhat  exceeding 
one-third  the  total  diameter,  broad,  deep  and  perspective,  the  sutures 
within  it  strongly  impressed. 

Diameter  7  cm. ;  width  of  last  whorl  at  aperture  (measured  below) 
26  mm.;  alt.  of  same  about  19  mm. 

The  surface  of  the  cast  is  smooth,  not  showing  the  impression  of 
the  anal  fascicle.  The  sinus  was  probably  short,  at  least  in  compar- 
ison with  the  large  recent  species ;  but  as  the  latter  third  of  the 
specimen  is  largely  concealed  by  a  hard  arenaceous  matrix,  no  im- 
pression of  the  anal  sinus  can  be  made  out.  The  unremoved  matrix 
shows  clear  impressions  (external  moulds)  of  the  characteristic  Lower 
and  Middle  Marl  bed  species  Flioatula  urticosa  Mort  and  Ostrcca 
larva  Lam. 

In  Pleurotomaria  perlata  Conr.,  the  jjeriphery  is  more  strongly 
keeled  and  the  umbilicus  narrower  than  in  this  species.  In  Pleuro- 
trema  solariformis  Whitf.  the  whorls  are  flatter  both  outside  and 
within  the  umbilicus,  and  the  slit  is  said  to  be  bridged  at  intervals, 
though  this  last  feature  is  excessively  obscure  if  present  in  the  type 
specimen. 

The  specimen  described  above  is  the  property  of  Henry  L.  Bal- 
derston  and  has  for  the  present  been  deposited  in  the  museum  of 
the  Academy. 

The  type  of  Oimu  crotaloides  Morton  is  a  much  smaller  shell, 
alt.  18,  diam.  39  mm.  It  is  an  internal  cast  of  whitish  calcareous 
material  (*'  rotten  limestone '').  The  last  whorl  has  been  broken 
above  near  the  aperture,  and  the  whorls  of  spire  are  slightly  distorted 
on  one  side  by  pressure,  and  have  lost  considerable  material  by  ero- 
sion. The  umbilicus  is  filled  to  its  verge  with  a  calcareo-arenaceous 
matrix,  harder  than  the  cast  itself,  and  a  narrowly  conic  protuber- 
ance oif  the  same  material  projects  over  the  apex.  This  has  been 
mistaken  by  Morton  for  the  true  spire,  which  accounts  for  his  words 
"  the  two  first  whorls  [sic]  suddenly  produced."  In  reality  the  true 
apex  of  the  shell  is  concealed  by  this  bit  of  hard  matrix,  about  three 
whorls  being  visible.  The  contour  of  the  last  whorl  is  practically 
identical  with  that  shown  in  the  middle  figure  of  the  plate  illustrat- 
ing the  Mullica  Hill  specimen.  No  impression  of  the  anal  sinus  or 
fascicle  is  visible  on  the  cast. 

Erie,  the  locality 'where  Conrad  collected  the  type  of  crotaloides , 
is  on  the  Black  Warrior  River,  in  the  Selma  Chalk  or  "  Rotten 
Limestone  "  member  of  the  Alabama  Cretaceous. 


January  21. 

The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Fifty-two  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication  : — 
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"  Descriptions  of  New  Species  of  Mollusks,"  by  H.  A.  Rlsbry. 

"The  Molting  of  Birds  with  special  referencs  to  the  Plumage 
of  tbe  Smaller  Birds  of  EaHt«ra  North  America,"  by  Witmer 
Stone. 

The  deaths  of  George  Edward  Dobson  and  Don  Antonio  del 
Castillo,  correspondents,  were  announced. 

January  28. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Thirteen  persons  present. 

A  paper  entitled  "  Contributions  to  the  Zoology  of  TenueBseet 
No.  3,  Mammals,"  by  Samuel  N.  Rhoads,  was  presented  for  publica- 
tion. 

A  resolution  having  been  adopted  at  tbe  preceding  meeting  pro- 
viding for  an  inquiry  as  to  the  best  method  of  exterminating  tbe 
Tussock  Moth,  Orgyia  teutottigma,  with  which  the  city  stguares  and 
trees  are  infested,  the  subject  was  referred  to  the  Entomological 
Section,  a  committee  of  which  reported  as  follows  : — 

We  would  recommend  for  the  destruction  and  esterminatiou  of 
the  Tussock  Moth,  Orgyia  leueoetigma,  that  as  soon  as  possible  all 
the  egg  masses  be  hand-picked  from  the  trees  and  destroyed.  To  be 
effective,  this  must  be  doue  before  the  first  day  of  April.  The 
trunk  of  each  tree  should  be  encircled  about  five  feet  from  the 
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the  up|)er  or  under  side.  When  suddenly  disturbed  they  drop  from 
their  perch,  suspending  themselves  by  a  silken  thread,  which  is  at- 
tached to  the  leaf  from  which  they  started.  They  retain  this  habit 
until  they  are  nearly  fuUtgrown,  which  occurs  about  the  middle  or 
toward  the  end  of  June.  They  then  begin  to  wander,  leaving  the 
trees  on  which  they  have  fed,  often  crawling  to  others,  and  some- 
times travelling  several  hundred  feet  from  the  starting  point  before 
deciding  to  pupate.  When  they  are  ready  for  the  change  they  spin 
their  whitish  cocoon  in  any  convenient  place ;  in  the  angles  of 
wooden  tree  boxes,  under  the  rails  of  fences,  in  the  interstices  of  bark 
of  the  trees  themselves,  and  in  fact  in  any  likely  or  unlikely  place 
except  a  perfectly  Hat,  smooth  surface.  The  caterpillar  has  a  very 
small  supply  oi  silk  only,  and  to  eke  this  out  uses  its  own  hair 
which  it  breaks  off  close  to  the  body  and  forms  the  cocoon  by  a  sort 
of  felting  process,  the  silk  serving  to  give  form  and  holding  together 
the  hair.  In  the  cocoon  the  larvse  change  to  dirty  yellowish  or 
gray  pupas,  the  male  much  smaller  than  the  female  and  showing 
rudiments  of  the  future  wings,  while  the  female  is  nearly  double  the 
size  and  is  grub  or  slug-like  in  form.  Less  than  two  weeks  there- 
after the  final  change  takes  place  and  the  adults  emerge — the  sexes 
strikingly  dissimilar  in  appearance.  The  male  has  two  pairs  of 
broad  dusty  gray  wings,  the  anteriors  crossed  by  narrow  black 
lines,  and  with  a  more  or  less  prominent  white  spot  toward  the 
lower  outer  angle.  The  feelers  or  antennae  are  broadly  feathered 
and  prominent,  while  the  fore-legs  are  plumed  and  tufted,  stretched 
straight  forward  when  the  moth  is  at  rest,  so  as  to  be  the  most 
conspicuous  feature  of  the  insect.  The  female,  on  the  other  hand,  is 
entirely  without  wings,  and  somewhat  slug-like,  consisting  princi- 
pally of  an  abdomen,  which  is  enormously  distended  with  eggs. 
When  she  emerges  from  the  pupa,  she  crawls  upon  the  cocoon  to 
which  she  clings,  almost  motionless  for  the  balance  of  her  life. 
Egg-laying  begins  soon  after  impregnation,  the  eggs  being  laid  upon 
the  old  cocoon  and  covered  with  a  frothy  mass,  which  soon  be- 
comes hard  and  brittle  and  is  snowy- white.  As  the  eggs  are  laid, 
the  female  diminishes  in  size,  eventually  shrinking  almost  into 
nothingness  and  finally  drops  off*  dead.  Neither  male  nor  female 
takes  food  in  this  stage,  their  adult  existence  is  devoted  merely  to 
reproduction.  From  the  egg-masses  above  described,  a  second 
brood  of  larvae  hatches  in  July  and  the  same  life  cycle  is  repeated, 
the  adults  of  this  brood  appearing  in  September.  The  eggs  laid  at 
this  time  of  life  remain  unhatched  during  the  winter."^ 

It  will  be  readily  seen  from  this  life  history  that  the  females 
being  wingless  the  species  can  only  be  distributed  by  the  crawling 
propensity  of  the  caterpillar  ;  this,  together  with  the  fact  that  the 
eggs  are  all  laid  in  a  mass,  gives  the  key  to  the  method  of  destroy- 
ing them.     Each  egg-mass  destroyed  means  the  death  of  about  three 
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hundred  and  fifty  cBterpillars.  It  takes  a  little  experience  to  find  the 
egg-maseee  in  the  winter,  and  very  few  would  escape,  to  batch  out,  if 
they  were  iDtelligently  sought  for.  It  must  be  remembered  that 
they  go  through  their  metamorphoseB  almost  in  au  automatic  way 
and  human  endeavor  to  check  tnem  must  proceed  after  the  same 
plan,  an  old  Latin  phrase  not  being  forgotten  ;  '  Nihil  sine  labore.' 
Generally  no  attention  ia  paid  to  pests  of  this  kind  until  they 
become  so  bad  as  to  attract  the  attention  of  the  general  public. 
Reepectfully  submitted  by 

WM^y  lo'/*'^' !  *^'"'"««  "/**"  Entomological  Sedicm. 

The  following  were  elected  members:  Henry  Trimble,  Charles 
E.  Hite,  C.  Howard  Colket,  George  de  Schweinitz,  M.  D.,  James 
G.  Corry,  D.  Calvin  Mensch,  Edward  Gideon,  I.  Norris  de  Haven, 
Ruth  Clement,  M.  D.,  and  Sarah  Y.  Stevenson. 

The  following  were  ordered  to  be  printed : — 
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VSW  SPECIES  OF  THE  HELICOID  OEVTJS  POLTOTEA. 

BY  HENRY  A.   PIL8BRY. 

• 

At  the  request  of  Mr.  John  Ponsonby  of  London,  the  determina- 
tion of  a  series  of  Polygyras  of  unknown  or  doubtful  specific 
identity,  from  bis  collection,  was  undertaken  by  the  writer.  In  the 
course  of  this  work,  the  Mexican  species  of  the  genus  were  reviewed, 
the  identification  of  the  Academy's  material  verified,  and  several 
specific  forms,  hitherto  nameless  or  under  incorrect  names,  were 
studied. 

The  following  communication  relates  to  species  of  that  character- 
istic "  Lower  Sonoran  "  group  of  Polygyra,  of  which  P,  plagiogloasa 
and  P,  ventrosuia  represent  approximately  the  extremes  in  the 
cycle  of  form  changes. 

The  types  of  P.  latispira,  maiermantana  and  euglypta  are  in  the 
collection  of  the 'Academy.  The  types  of  P,  Ponsonbyi  are  in  the 
same  collection  and  that  of  Mr.  Ponsonby ;  and  the  type  of  P. 
albicaatulata  is  in  Ponsonby 's  collection. 

These  five  species,  with  P,  Meamsii  and  P.  ehiricahtiana  Dall 
(Proc.  U.  S.  Nat.  Mus.,  1895),  and  P.  solidens  and  P.  triangularis 
Mabille  (Bull.  Soc  Philomath,  de  Paris,  1895)  complete  the  list  of 
Polygyras  given  in  the  Guide  to  the  Study  of  Helices,  pp.  73,  74. 

P.  latiipira  n.  sp.    PI.  Ill,  figs.  13, 14,  15,  16. 

Shell  depressed,  with  convex  spire,  rounded  but  noticeably  shoul- 
dered periphery  and  convex  base ;  umbilicated,  the  umbilicus 
within  deep  and  cylindrical,  about  '8  mm.  diam.,  at  the  last  whorl 
rapidly  enlarging,  2*3  mm.  diam.,  or  contained  about  five  times  in 
the  diameter  of  the  shell,  conspicuously  grooved  inside.  Surface 
very  closely  and  regularly  rib-striate,  moderately  shining.  Light 
yellow  or  buff  in  color.  Whorls  5 J,  closely  coileil,  slowly  widening, 
rather  convex,  having  an  oblique  impression  behind  the  outer,  and 
an  excavation  behind  the  basal  lip.  Suture  well  impressed,  descend- 
ing only  a  trifle  at  the  aperture. 

Aperture  quite  oblique,  roundly  lunate,  the  lip  forming  two-thirds 
of  a  circle,  rather  narrowly  reflexed  ;  outer  lip  bearing  an  inwardly 
projecting  pointed  tooth  ;  basal  lip  with  a  slightly  keeled  face  along 
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iu  outer  half,  the  inner  part  bearing  a  rather  loDg,  low,  callous 
tooth  with  the  summit  a  trifle  flanged  outwardly.  Deep  within  the 
aperture  a  lobe-like  tooth  may  be  seen  on  the  columella.  Parietal 
tooth  small,  V-shaped,  the  outer  ridge  of  the  V  extremely  short. 

Alt.  6,  greater  diam.  11},  leaser  10)  mm. 

The  specimeuB  serving  as  types  were  collected  some  years  ago 
(about  1880)  by  Dr.  Horatio  C.  Wood  in  western  Texas,  either  in 
the  "  Great  Bend "  of  the  Rio  Grande  or  near  El  Paso,  exact 
locality  not  noted. 

The  species  is  somewhat  allied  to  P.plagioglosaa.b&ving  about 
the  same  general  contour  and  agreeing  in  the  proportions  of  the 
'  parietal  lamella  ;  but  the  armature  of  the  basal  lip  is  conspicuously 
difierent,  and  there  b  a  deep-seated  lamella  on  the  columella,  such 
as  well  developed  examples  of  P.  Mooreana  show,  but  apparently 
united  by  a  low  ridge  with  the  inner  end  of  the  basal  tooth.  This 
lamella  corresponds  to  the  groove  within  the  umbilicus,  and  is  not 
visible  in  the  drawings. 
?.  matemontana  n.  «p.    PI.  Ill,  figa.  10, 11,  IS. 

Shell  depressed,  with  low,  convex  spire,  rounded  periphery  and 
convex  base;  umbilicated,  the  axial  perforation  atnall  and  deep,  at 
the  last  whorl  rapidly  enlarging  to  about  one-fifth  the  diameter  of 
shell.  Surface  shining,  faintly  wrinkled  by  growth-lines  and  show 
ing  under  the  lens  superficial  close  spirals  in  some  places ;  light 
horn  colored.  Whorls  61,  quite  convex,  the  inner  slowly  increas- 
ing, narrow,  the  last  decidedly  wider,  notably  convex  above,  with 
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P.  maiermontana  is  like  iexadana  m  the  notch  between  the  two 
lip-teetb,  but  the  outer  tooth  is  a  more  pronounced  and  shorter 
lamella,  the  parietal  '*  V  "  is  less  developed,  and  the  upper  surface 
is  not  costulate.  The  parietal  lamella  is  much  alike  in  matemum-' 
tana  and  latispira,  the  outer  branch  being  much  less  developed  than 
in  Riehardsoni,  ventrosula  or  bicruria.  The  umbilicus  is  like  that  of 
latUpira,  being  slightly  more  ample  than  in  tezaaiana,  and  with 
the  central  well,  or  perforation  decidedly  larger. 

This  species  and  the  three  following  have  nearly  the  same 
form  of  aperture  teeth  and  are  very  similar  to  other  species  group- 
ing immediately  around  P.  ventrosula  in  this  respect.  The  compar- 
ative width  of  umbilicus,  the  sculpture,  and  to  a  less  extent,  the 
contour,  differ  in  the  several  forms.  The  inverted  T  shaped  tooth 
upon  the  outer  lip,  formed  by  a  lamella  parallel  to  the  lipedge  with 
a  shorter  one  at  its  lower  end,  transverse  to  it,  is  characteristic  of 
the  group. 

P.  PonionbTi  n.  sp.    PI.  II,  figs.  1,  2,  3. 

Shell  globose-depressed,  with  low  conoid-convex  spire,  rounded 
periphery  and  convex  base.  Umbilicus  one-sixth  the  diameter  of 
shell,  with  flattened,  nearly  vertical  walls,  narrowing  to  a  perfora- 
tion beyond  the  last  whorl.  Surface  shining,  smooth  except  for 
extremely  faint  growth-wrinkles ;  corneous-brown,  with  a  chestnut- 
brown  super-peripheral  band  on  the  body-whorl,  appearing  on  the 
spire  as  a  narrow  sutural  margination.  Whorls  5J,  convex,  slowly 
widening,  the  last  decidedly  wider,  tumid  on  the  latter  half  of  the 
base,  deeply  and  narrowly  constricted  behind  the  outer  and  basal 
lips.  Suture  well  and  evenly  impressed,  abruptly  and  deeply 
deflexed  in  front. 

Aperture  very  oblique,  rounded-oval,  the  lip  forming  three-fourths 
of  the  circumference.  Outer  lip  broadly  flaring,  its  inner  edge  bear- 
ing a  short  concave  lamella,  with  a  projecting  compressed  tooth  at 
its  lower  end ;  basal  lip  reflexed,  with  a  similar  compressed  tooth. 
Parietal  wall  bearing  a  short,  erect,  straight  lamina  parallel  with 
the  basal  lip,  and  having  a  very  short  V-brauch  at  the  outer  end  ; 
the  inner  termination  not  extending  to  the  columella  insertion. 

Alt.  5,  greatest  diam.  8*2,  lesser  7*2  mm. 

Types  from  Mexico,  exact  locality  not  known,  in  the  collections 
of  John  Ponsonby  and  the  Academy  of  Natural  Sciences  of  Philad. 

Like  ventromla  and  Richardsoni  in  the  teeth  of  the  lip,  but  more 
globose  than  either,  parietal  tooth  with  only  a  trace  of  the  outer 


18  PBOCBEDIMGS  OF  THE  ACADEMY  OF  [1896. 

branch  of  the  V,  base  more  tumid,  and  umbilicus  of  last  whorl  more 

well-like. 

P.  •nglTpta  D.  tp.    PI.  II,  flgi.  T,  8,  V. 

Shell  obese,  with  low  cooic  spire,  rounded -angular  periphery 
□ear  the  top  of  last  whorl,  eloping  outer  wall  and  convex,  tumid 
base.  IJmbilicated,  a  central  perforation  expanding  at  last  whorl 
to  form  an  umbilicus  about  one-eixth  the  diam.  of  shell,  and  with 
the  wall  rising  almost  vertically  from  its  suture.  Surface  of  ouier 
1)  whorls  sculptured  with  sharp,  etrong  and  regular  thread-like  sig- 
moid ribleta,  subobsolete  and  more  numerous  by  intercalation  in  the 
immediate  vicinity  of  the  umbilicus ;  the  inner  whorls  of  spire 
smooth.  Whorls  4i-4},  the  inner  slowly  increasing,  last  whorl 
much  wider,  very  deeply  constricted  and  excavated  behind  the  outer 
and  basal  lips.    Suture  impressed,  deeply  descending  in  front. 

Aperture  extremely  oblique,  transversely  oval,  the  lip  forming 
three-fourths  of  the  circumference,  upper  and  basal  margins  liub- 
parallel.  Outer  lip  broadly  flaring,  with  a  short  lamella  on  its 
inner  edge,  formed  nf  a  compressed,  slightly  entering  portion  joined 
T-like  to  a  short  lamella  parallel  to  the  inner  lip-edge;  basal  lip 
reflexed,  bearing  a  compressed,  entering  tooth  similar  to  the  lower 
portion  of  the  T  on  outer  lip.  Parietal  tooth  like  a  narrow,  slanting 
V,  the  two  branches  united  with  the  ends  of  the  lip. 

Ait.  6-3.  greater  diam.  9%  lesser  82  mill. 

Alt.  4-3,  greater  diam.  75,  lesser  6-4  mill. 

Cinalna  (larger  form)  and  Mazatlan  (smaller  form). 
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constricted  behind  the  outer  and  basal  lips.  Suture  slightly  im- 
pressed, rather  abruptly  and  deeply  deflexed  in  front. 

Aperture  oblique,  oblong,  the  upper  and  basal  margins  subparal- 
lel ;  outer  lip  reflexed,  its  inner  edge  bearing  a  concave  lamina 
ending  below  in  a  denticle ;  basal  lip  reflexed,  impinging  on  the 
umbilicus,  with  a  compressed  tooth  separated  from  the  lamella  on 
outer  lip  by  a  deep  squarish  sinus,  a  gentle  swelling  to  the  left  of  it. 
Parietal  wall  glazed  with  a  translucent  film,  and  bearing  a  long  V- 
shaped  tooth,  the  outer  branch  of  which  is  short  and  not  connected 
with  the  upper  insertion  of  outer  lip. 

Alt  5'5,  greatest  diam.  8*5,  lesser  7'5  mm. 

Type  in  collection  of  Mr.  John  Ponsonby  of  London.  It  is  said 
to  be  from  Mexico,  and  has  the  appearance  of  a  northern  Mexican 
shell. 

The  strong,  whitish  rib-strise,  narrow  and  nearly  regular  umbilicus 
with  spiral  groove  within  on  the  last  whorl,  and  the  aperture  much 
as  in  euglypta,  Richardsoni  and  ventrosula,  are  a  combination  of 
characters  amply  sufficient  to  distinguish  this  species  from  other 
forms  now  known;  and  while  I  am  opposed  on  principle  to  the 
description  of  species  without  exact  locality  record,  it  seems  best  in 
some  cases  to  depart  from  this  salutary  rule.  I  do  not  think  any  one 
will  have  difficulty  in  recognizing  the  species,  as  no  other  Polygyra 
having  the  apertural  characters  of  this  one,  presents  a  similar  um- 
bilicus or  sculpture. 

EXPLANATION  OF  PLATES  II  and  III. 

Fig.     1.     Polygyra  Ponsonbjri  n.  sp.,  seen  from  below. 

Fig.     2.    Polygyra  Ponsonbyi  n.  sp.,  anterior  view. 

Fig.  3.  Polygyra  Ponsonbyi  ii.  sp.,  aperture,  the  plane  of  peri- 
stome at  a  right  angle  to  line  of  vision. 

Fig.     4.     Polygyra  albicostulata  n.  sp.,  from  below. 

Fig.     5.     Polygyra  albicostulata  n.  sp.,  anterior  view. 

Fig.  6.  Polygyra  albicostulata  n.  sp.,  aperture,  the  plane  of  peri- 
stome at  a  right  angle  to  line  of  vision. 

Fig.     7.     Polygyra  euglypta  n.  sp.,  aperture,  the  plane  of  peristome 

at  right  angle  to  line  of  vision. 

Fig.     8.     Polygyra  euglypta  n.  sp.,  seen  from  below. 

Fig.     9.     Polygyra  euglypta  n.  sp.,  anterior  view. 

Fig.  10.     Polygyra  matermontana  n.  sp.,  anterior  view. 

Fig.  11.    Polygyra  matermontana  n.  sp.,  seen  from  above. 
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Fig.  12.  PolygjTa.  matermontana  d.  Bp.,  seeo  from  below. 

Fig.  13.  Polygyra  latiapira  n.  ap.,  anterior  yiew. 

Fig.  14.  Polygyra  latiapira  n.  sp.,  seen  from  below. 

Fig.  16.  Polygyra  latiapira  n.sp.,aeeii  from  above. 

Fig.  16.  Tolygyra  lalJspira  n.  Bp.,  aperture,  the  plane  of  peristome 
at  a  right  angle  to  line  of  Ttsion. 
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DSSCRIPTIOKS  OF  HEW  SPECIES  OF  MOLLUSXS. 

BY  HENRY  A.  PIL8BRY. 

Marginella  Yeliei  n.  tp. 

Shell  oblong,  the  body-whorl  tapering  (somewhat  Conus-like)  from 
the  rounded  shoulder  to  the  base,  spire  conic.    Surface  brilliant, 

enamelled  over  the  sutures  and  throughout,  pale 
olivaceous-buff,  slightly  bluish  around  the  middle  of 
body-whorl,  the  outer  lip  white.  Whorls  about  5, 
nearly  flat,  the  last  convex  above,  rather  flattened 
in  the  middle.  Aperture  about  four-fifths  the  length 
of  shell,  its  upper  half  narrow,  lower  half  about 
twice  as  wide ;  pale  buff  inside ;  outer  lip  slightly  re- 
tracted at  the  two  ends,  smooth  within,  thickened  by 
a  moderate  white  callus  outside,  which  is  not  pro- 
M.  Fe2wiX2.     duced  upward  to  the  preceding  suture.     Columella 

bearing  four  plaits,  the  lower  three  subequal,  upper 
one  slightly  smaller  and  more  deeply  inserted. 
Alt.  15,  diam.  7*1 ;  alt.  of  aperture  12  mm. 
Alt.  14'6,  diara.  7'5;  alt.  of  aperture  11*8  mm. 
Boca  Ciega  Bay,  Florida  (Dr.  J.  W.  Velie!). 
This  species  resembles  if.  Hindsi  Petit  in  outline,  hut  the  callous 
rib  of  the  outer  lip  is  not  continued  upward  a:*  in  that  species.     It 
is  notable  for  the  rather  slender  and  tapering  form  of  the  body- 
whorl  and  slight  inward  bend  of  the  outer  lip.     It  is  somewhat  re- 
markable that  so  large  a  Marginella  as  this  has  until  now  escaped 
notice  on  our  Florida  coast. 

Siphonalia  semiplioata  n.  Rp. 

Shell  fusiform,  tapering  about  an  equal  distance  above  and  below, 
solid  and  strong,  gray  with  some  indistinct  brownish  patches.  Whorls 
about  8,  nucleus  smooth  (partly  lacking  by  erosion) ;  5}  later 
whorls  sculptured  with  cord-like  spirals  about  equal  to  their  inter- 
vals in  width,  about  11  in  number  on  penultimate  and  three  preced- 
ing whorls;  last  H  whorls  having  short,  sometimes  indistinct,  sub- 
vertical  waves  at  the  shoulder,  the  preceding  whorls  merely  convex, 
with  no  vertical  folds.     Last  whorl  contracted  and  produced  at  base 
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as  usual,  the  siphon  nearly  etraight,  a  little  recurved.  Aperture 
livid  browD  within,  contained  18  dmes  iu  length  of  shell ;  outer  lip 
regul&rlj  arched,  multiIirEt«  within,  the  lir^  extending  to  within 
about  H  mm.  of  lip-edge;  columella  concave  above,  etraight,  verti- 
cal and  more  heavily  calloused  in  the  middle,  slanting  to  the  left 
below.    Alt.  47,  diam.  24  mm. 

Yokohama,  Japan. 

Allied  to  S.  fwoides,  fuKoHneata,  etc.,  but  in  thia  Bpecies  the  ver- 
tical waves  of  the  shoulder  are  entirely  absent  on  the  spiie;  the 
canal  is  nearly  straight. 

In  this  connection  it  may  be  well  to  call  attention  to  the  fact, 
kindly  communicated  to  me  by  Mr.  J.  Cosmo  Melvill,  that  Siphon- 
alia  StearnMi  Pilsbry  is  identical  witfa  S.  pseudobwxinum  Melv.  and 
S.  hyperodon  Pils.  is  the  same  as  S.  Mikado  Melv.  Mr.  Melvill's 
uamee  were  proposed  in  the  Journal  of  Conchology  (Leeds),  V,  p.  348. 
Itehnoaliltoii  upidftnUx  n.  ap. 

Shell  oblong,  slightly  narrower  in  front,  moderately  elevated, 
earinated,  the  side  slopes  nearly  straight.  Surface  somewhat  shin- 
ing, and  (a)  dark  olive  at  the  sides,  a  light  olive  band  dappled  with 
darker  spots  along  the  ridge,  or  (A)  light  dull  bluish  dappled  with 
brown,  and  with  some  snow-white  patches  on  valves  ii,  iii,v  and  vi ; 
yellowish  at  the  apices  of  valves. 

Median  valves  not  beaked,  the  sutures  concave.  Lateral  areas 
well  defined,  but  only  a  trifle  raised,  sculptured  with  numeroju  dit- 
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general  view,  the  girdle  appears  light  olive  with  an  ill-defiDed  dusky 
bar  opposite  each  valve. 

Length  18,  breadth  9  mm.  (exclusive  of  girdle).  Angle  of  di- 
vergence 119°. 

Panamic  r^on,  exact  locality  not  known. 

Specimens  of  this  elaborately  sculptured  lachtiochiton  were  re- 
ceived from  Mr.  W.  J.  Ra3rmond  some  years  ago.  Mr.  E.  R.  Sykes, 
of  London,  has  kindly  compared  it  with  the  type  of/,  diapar  Sowb., 
and  informs  me  that  it  is  quite  distinct,  confirming  the  opinion  I 
had  already  formed  from  a  study  of  the  description  and  figures  of 
that  species.  From  other  West  American  species  it  is  readily  dis- 
tinguished by  the  peculiar  sculpture,  dorsal  keel  and  the  coloration 
of  the  girdle  scales. 

Sagda  (?)  Gabbi  n.  gp. 

Shell  depressed,  with  low,  conoid-convex  spire,  round  periphery 
and  somewhat  flattened,  convex  base,  rather  deeply  indented  around 
the  minute  umbilical  perforation  ;  solid  though  rather  thin  ;  whitish 
corneous  or  faintly  bufif;  the  surface  rather  dull  though  shining, 
smooth  except  for  irregular,  very  faint  growth-marks.  Whorls 
about  5i,  convex,  slowly  widening,  the  last  decidedly  wider,  not 
descending  in  front.  Suture  impressed  and  narrowly  translucent- 
margined  below.  Aperture  subvertical,  a  little  oblique,  lunate ; 
peristome  evenly  curved,  sharp-edged,  the  cohimellar  margin  lined 
with  white  callus  inside^  and  reflexed  in  the  vicinity  of  the  umbilical 
perforation,  nearly  concealing  it. 

Alt.  7,  greater  diam.  11,  lesser  diam.  10  ram.  (Type). 

Alt.  8,  greater  diam.«12,  lesser  diam.  10*8  mm.  (specimen  in  Pon- 
sonby  Coll.). 

San  Domingo  (W.  M.  Gabb  I). 

Compared  with  Helix  effusa  Pfr.  (Monograph ia,  V,  p.  105,  Tryon, 
Manual  II,  p.  163),  of  which  part  of  the  original  lot  collected  by 
Smith  are  before  me,  this  species  is  more  solid,  with  smaller  perfor- 
ation, smoother  surface  and  fewer,  more  rapidly  widening  whorls ; 
but  it  is  especially  distinguished  by  the  different  form  of  the  peris- 
tome. In  effusa  the  basal  lip  (in  a  ventral  view  of  the  shell)  is  seen 
to  bend  forward  in  a  broad  convex  lobe,  the  outer  point  of  the  curve 
extending  as  far  forward  as  the  insertion  of  the  outer  lip  ;  and  upon 
the  base  the  usual  direction  of  the  arcuate  growth-lines  is  reversed. 
In  the  new  species,  while  there  is  a  slight  bend,  no  such  effuse  con- 
dition of  the  basal  lip  is  developed. 
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This  Bpeciea  is  described  from  four  Eipecimens  collected  by  Gabt 
(the  types),  and  one  in  the  ooUection  of  Mr.  John  Ponsonby,  oi 
London.  The  latter  is  slightly  lar^r,  and,  at  first  glance,  seeme  U. 
have  the  aperture  more  vertical,  but  this  is  caused  by  the  breaking 
away  of  the  upper  portion  of  the  lip-edge. 

The  columellar  callus  becomes  a  little  heavier,  slightly  convex 
toward  the  lower  end  of  columella.  Upon  breaking  a  epecimen  t 
minute  embryonic  shell  wiis  Ibund.  The  species  is  therefore  prob 
ably  viviparous,  as  I  have  shown  some  other  species  of  Thyeanophorc 
and  Sagda  to  be.  The  callous  liniDg  of  t)ie  interior  in  the  columella) 
region  ia  conspicuous  in  this  species  but  absent  in  B.  effiua  Pfr 
Both  species  seem  to  me  referable  to  Saijda  rather  than  to  Thyaano- 
phvra;  but  the  two  genera  are  intimately  allied. 
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THE  BESS  OF  THE  0EHTT8  PEBDITA  F.  Smith. 
BY  T.  D.   A.  COCKERELL. 

In  attempting  to  teach  entomology  to  the  students  of  the  New 
Mexico  Agricultural  College,  the  difficulty  was  early  felt,  that  there 
existed  no  work  treating  in  an  adequate  manner  of  any  group  of 
insects  obtainable  in  the  vicinity.  While  it  was  possible  to  indicate 
the  outlines  of  the  subject  without  any  very  profound  knowledge  of 
the  insects  which  were  collected  and  studied,  it  appeared  to  the  writer 
that  this  superficial  method  of  work  could  not  lead  to  the  best 
results.  It  is  quite  true  that  an  ordinary  student  has  not  time  to 
master  even  the  families  of  insects;  but  the  writer  has  long  felt 
persuaded  that  the  plan  of  teaching  the  elements  without  entering 
into  detail  is  essentially  a  vicious  one,  calculated  in  extreme  cases, 
even  to  convey  a  totally  false  impression  of  the  true  lessons  of 
biology. 

In  the  first  place,  the  main  purpose  of  biological  study  in  educa- 
tion is  not  so  much  to  load  the  mind  with  information,  as  to  prompt 
a  habit  of  observation  and  deduction.  Owing  to  the  unfortunate 
trend  of  the  present  educational  system,  the  students  almost  inva- 
riably come  to  the  entomology  class  prepared  to  learn  by  heart  any 
lessons  that  may  be  assigned  to  them,  but  very  ill-prepared  to> 
notice  what  has  not  been  actually  pointed  out.  It  is,  perhaps,  not 
an  exaggeration  to  say  that  the  average  junior  or  senior  student  in  a 
college  possesses  less  inclination  and  ability  to  notice  and  compare 
than  a  child  of  from  five  to  ten  years  of  age. 

The  entomological  studies,  if  successful,  should  tend  to  break 
down  this  acquired  mental  habit,  and  restore  in  some  measure  the 
inquisitiveness  of  childhood.  Therefore,  nothing  can  be  worse  than 
limiting  the  student's  knowledge  by  what  may  be  written  in  a  text- 
book, and  checking  his  budding  interest  in  every  direction  by  "  I 
don't  know,"  with  the  implication  that  it  is  no  use  trying  to  find 
out.  The  idea  that  some  facts  are  to  be  regarded  by  the  student^ 
and  all  others  ignored,  is  an  entire  perversion  of  the  proper  spirit  of 
biological  inquiry. 

8 
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Another  conrideration  is,  that  after  all  the  cell,  the  iDdividual 
and  the  species  are  the  three  natural  units  in  biology ,  without  ajust 
conception  of  which,  all  reasoning  must  be  futile.  The  orders,  fami- 
lies, genera  and  other  higher  groups  do  not  stand  at  all  on  the  same 
plane,  being  essentially  artificial  arrangements  for  convenience  in 
clasMfioatioa.  Consequently  a  student  who  might  be  thoroughly 
acquainted  with  the  higher  groups  and  ignorant  of  species,  would 
be  very  little  prepared  to  form  just  conceptions  of  the  phenomena 
of  life. 

When  these  ideas  dawned  upon  the  writer,  he  was  somewhat  dis- 
concerted to  reflect  that  in  the  whole  range  of  zoology  he  possessed 
an  intimate  aoquaintance  with  only  two  series,  the  slugs  in  Mollusca 
and  the  Cocfudie  in  Iseecta.  Of  the  former,  which  might  have  been 
used  in  zoological  studies,  there  is  but  one  species  in  New  Mexico, 
and  that  not  found  in  the  neighborhood  of  the  college ;  of  the  lat- 
ter,  the  spedes  are  more  numerous,  but  very  unsuited  for  the  pur- 
pose required,  ainoe  they  are  exceptions  to  almost  every  ordinary 
entomological  rule. 

It  is  perfectly  true,  that  there  already  exist  many  very  admirable 
monographs  of  North  American  insects  of  different  groups ;  but 
there  are  two  reasons  why  even  the  best  of  these  do  not  entirely 
serve  our  purpose.  The  first  is,  that  comparatively  little  collecting 
has  been  done  in  southern  New  Mexico,  so  that  many  of  our  very 
common  species  are  even  unknown  to  science,  and,  therefore,  not  to 
be  found  in  the  monographs ;  the  second,  that  very  few  of  the  pub- 
lished writings  contain  anything  like  a  careful  account  of  the  habits 
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with  flower-studies  undertaken  in  botany,  the  relations  between  bees 
and  flowers  being  among  the  most  fascinating  phenomena  in  natural 
history. 

The  present  essay  on  Perdita  is  the  first  step  toward  the  realiza- 
tion of  the  above  mentioned  ideal.  Imperfect  as  it  undoubtedly  is, 
it  has  grown  like  a  mushroom  under  the  hands  of  the  writer ;  so 
that  the  probability  of  finishing  the  whole  series  of  bee-genera  seems 
remote  indeed,  if  each  is  to  increase  in  a  similar  fashion.  Seventeen 
North  American  species  of  Perdita  were  known  before  the  writer 
began  to  study  them ;  of  these,  two  are  not  considered  valid,  but  65 
have  been  added,  bringing  the  list  up  to  seventy !  Thus,  in  number 
of  species  described,  Perdita  becomes  at  a  bound  the  largest  of  North 
American  bee  genera. 

MATERIAL  EXAMINED. 

By  far  the  greater  part  of  the  material  studied  has  been  collected 
by  the  writer  in  New  Mexico.  With  great  kindness,  Mr.  W.  J.  Fox 
loaned  a  series  of  specimens  containing  his  Lower  Californian  types, 
and  all  the  species  of  Cresson  except  cephalotes^  as  well  as  several 
herein  described  as  new.  In  various  other  ways,  such  as  comparing 
types,  Mr.  Fox  has  throughout  the  whole  investigation  given 
invaluable  assistance.  Mr.  C.  F.  Baker  was  so  good  as  to  send  me 
the  specimens  he  and  his  wife  had  collected  in  Colorado,  which 
included  some  new  forms.  Mr.  C.  Robertson  has  given  some 
very  valuable  information  regarding  the  habits  of  the  two  eastern 
species.  Some  interesting  species  have  been  found  by  students  of 
the  college,  Miss  Mae  Gilmore,  Miss  J.  E.  Casad,  Mr.  Alfred  Holt 
and  Mr.  C.  Rhodes,  as  duly  indicated  below.  My  botanical  col- 
league. Professor  Wooton,  found  one  new  species. 

The  writer  has  seen  all  the  species  treated  of,  except  cephalotes, 
haliciulvs  and  bicohr.  Of  the  70  species,  26  are  known  in  both 
sexes,  26  only  in  the  ^ ,  18  only  in  the  $  .  23  are  at  present  only 
known  from  uniques.  The  flower-visiting  habits  of  50  species  are 
known.    The  nesting  habits  are  as  yet  unknown. 

CHARACTERS   USED. 

It  is  hoped  that  those  who  may  have  occasion  hereafter  to  describe 
species  of  Perdita  will  read  this  section,  as  a  study  of  the  published 
descriptions  shows  that  some  important  characters  are  almost  always 
omitted. 
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The  ooloratioD  of  the  head  and  thorax  is  black,  green  or  blue; 
ftequently  the  parts  are  not  colored  alike,  the  metathoraz  eepeciall; 
being  usually  bluer  than  the  meeotborax  and  scutellum.  Th» 
metallic  color  doee  not  extend  on  to  the  abdomen,  except  to  a  slight 
extent  in  interrupta.  The  sculpture  of  the  metallic  portiona  diflers, 
and  a  good  character  is  found  in  the  Bmoothnegs  or  otherwise  of  the 
mesothorax  ;  in  some  it  is  very  smooth  and  Bhining,  in  others  gran- 
ular or  Btriatulate  and  comparatively  dull.  The  dulness  or  other- 
vise  of  the  front,  and  the  punctation  of  the  area  close  to  the  ocellir 
may  also  be  used. 

The  pale  markings  may  be  absent;  when  developeij  they  are 
fhim  pure  trhite  to  deep  yellow,  never  red,  though  the  yellow  of 
many  males  may  be  reddened  by  cyanide.  The  reddest  color  ob- 
served is  in  the  bright  orange- rufous  of  the  latter  end  of  the  abdomet) 
in  erotonu,  and  the  orange-rufous  legs  of  foxi.  The  abdomen,  as  in 
latimr,  may  be  bright  femiginouB.  These  colors  are  entirely  differ- 
ent from  the  scarlet  induced  by  cyauide.  In  some  species  which 
live  on  yellow  flowers  {luteola,  beala,  larrece)  the  whole  body-color 
is  deep  yellow,  the  dark  markings  being  reduced  to  a  miaimum. 
No  species  is  known  similarly  white,  nor  is  any  species  all  rufous 
like  some  forms  of  Somada. 

The  head  may  be  comparatively  small,  round,  or  broader  than 
long  or  longer  than  broad  ;  in  some  apecies  it  is  very  large  and  sub- 
quadrate.  The  males  may  or  may  not  have  a  couspicuous  tooth  or 
spire  on  the  cheeks  beneath ;  this  character  appears  to  be  a  valid 
specific  one,  but  appears  in  species  which  are  nut  closely  allied,  (e. 
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males.  There  is  also  a  marked  sexual  difference  in  the  mandibles 
of  ventralia.  The  tongue  differs  in  length  and  in  the  degree  of 
development  of  the  hairs.  As  will  be  seen  below,  the  tongue  has  on 
two  or  three  occasions  proved  useful  in  distinguishing  allied  forms 
{as  affinis  and  aeneciania),  but  it  has  not  been  studied  throughout 
the  series.  In  one  instance,  a  useful  distinction  was  found  in  the 
relative  lengths  of  the  joints  of  the  maxillary  palpi. 

The  form  of  the  clypeus  differs  very  much  both  between  the  spe- 
cies and  the  sexes  of  the  same  species  (e.  g.,  ventralia).  For  conven- 
ience I  have  compared  the  shapes  noted  to  the  outlines  of  different 
kinds  of  hats. 

The  degrees  of  hairiness  of  the  face  and  cheeks,  as  also  of  the 
thorax  (especially  of  the  mesothorax)  offer  useful  characters.  The 
hairs  are  usually  white,  but  may  in  part  be  grayish  or  brownish,  or 
-even,  in  a  yellow  species  (beata),  yellow.  They  are  very  rarely 
(alboviitatd)  dense  enough  on  the  face  to  obscure  the  markings. 

The  antennse  present  different  grades  of  color  (usually  paler  be- 
neath) from  yellow  and  orange  to  black.  In  the  albipennia  group 
the  color  of  the  flagellum  has  served  to  distinguish  the  males  of 
allied  forms. 

The  face  markings  at  first  seem  complicated  and  hard  to  describe, 
but  are  easily  reduced  to  a  simple  system.  The  face  may  be  wholly 
dark,  but  if  the  pale  marks  are  much  reduced  they  are  generally 
seen  to  linger  last  upon  the  clypeus.  An  exception  to  this  is  found 
however  in  aemicceriilea,  with  its  shining  yellow  mark  on  each  side 
of  a  perfectly  dark  clypeus.  The  clypeus  may  be  wholly  light, 
usually  retaining  a  black  dot  on  each  side  near  the  margin.  The 
clypeal  dark  markings  appear  frequently  in  the  form  of  two  longi- 
tudinal black  bars,  as  in  numerata. 

The  lateral  light  markings  of  the  face  are  commonly  triangular, 
the  inner  angle  being  about  opposite  the  dot  on  the  clypeus,  and  the 
upper  angle  usually  on  a  level  with  the  antennal  socket  on  the 
orbital  margin.  Sometimes  the  lateral  mark  extends  up  along  the 
margin  of  the  orbit  much  further;  and  it  may  terminate  variously, 
being  either  pointed  or  truncate.  The  shapes  of  the  lateral  face 
marks  afford  excellent  specific  characters. 

Above  the  clypeus,  between  its  upper  border  and  the  level  of  the 
antennse,  is  the  supraclypeal  marky  which  differs  very  much  in  its 
degree  of  development,  and  even  in  its  shape  in  some  allied  species. 
It  may  be  produced  upward  in  the  median  line  to  an  enlarged  yel- 
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low  mark  on  the  front,  the  frontal  mark,  but  thia  is  not  ver;  com- 
mon. 

Finally,  just  below  each  antenna  may  be  a  imall  subtriangular 
mark,  which  I  have  called  the  dog-ear  mark,  because  of  its  resem- 
blance to  the  ear  of  a  hound,  first  observed  in  the  S  form  described 
as  eanina. 

In  the  males  the  face  is  frequently  all  yellow  or  white  up  to  the  level 
of  the  autennse;  and  then  good  characters  are  found  in  the  degree  of  its 
further  upward  extension,  and  in  the  form  of  its  upper  limit. 

The  face  markings  are  nearly  always  conepicuously  difibrent  io 
the  sexes,  but  not  ao  in  albovitlaia  and  the  albipennu  group,  nor  in 
Ivieola,  nor  the  texana  group. 

The  pale  markings  of  the  thorax  are  confined  to  different  degrees 
of  yellow  on  the  prothorax,  often  affording  gond  characters,  and 
occasional  very  characteriatic  yellow  patches  on  the  pleura,  except 
in  mexieanorum,  which  has  a  yellow  postscutellum,  aud  Ivteieept, 
which  has  a  little  yellow  on  meeothorax  and  acutellum.  Two  spe- 
cies, jmwAotignala  and  cephalotet,  have  the  thorax  yellow  with  black 
markings;  mareialit  has  it  yellow  with  green  markings,  the  meeo- 
thorax being  green  with  yellow  lateral  marline. 

The  wings  may  be  simply  hyaline  or  mi  Iky- hyaline,  or  slightly 
smoky;  never  really  dark  and  never  spotted  or  banded.  The 
nervures  and  atigma  may  be  dark  brown,  light  brown,  yellowish  or 
colorless ;  the  atigma  is  usually  hyaline  centrally.      In  the  texana 
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The  legs  may  be  dark  or  yellow,  or  variously  marked  with  these 
colors,  and  the  proportions  of  dark  and  light,  though  variable, 
afford  good  characters  within  reasonable  limits.  The  anterior  tibi» 
are  usually  yellow  in  front  at  least. 

The  abdomen  differs  somewhat  in  shape,  and  may  be  either  wholly 
dark  or  variously  banded  or  spotted.  In  every  case  it  should  be 
carefully  described,  and  the  color  of  the  ventral  surface  should  also 
be  mentioned. 

The  S  genitalia  differ  in  one  or  two  species  I  have  examined,  but 
I  have  not  studied  them  sufficiently  to  be  able  to  introduce  them 
into  the  classification. 

In  addition  to  the  above  structural  aad  colorational  characters, 
too  much  stress  cannot  be  laid  on  the  importance  of  noting  the 
exact  localities  and  the  flowers  visited.  Without  the  assistance 
derived  from  such  information,  it  would  have  been  impossible  to 
unravel  the  mentzelice  series,  or  satisfactorily  arrange  the  forms 
allied  to  affinis.  Further,  facts  of  this  kind  are  invaluable  in  the 
difficult  task  of  correctly  associating  the  sexes. 

The  time  of  flight  should  also  be  carefully  noted.  Some  species 
are  vernal,  others  (the  great  majority)  fly  in  late  summer  and 
autumn. 

GEOGRAPHICAL  AND  VERTICAL  DISTRIBUTION. 

The  species  of  Perdita  are  characteristic  of  the  arid  region  of 
North  America.  Of  the  70  species,  49  are  found  in  New  Mexico, 
and  of  these,  no  less  than  84  are  in  the  Mesilla  Valley,  iu  the  Middle 
Sonoran  (=  lower  part  of  Upper  Sonoran)  zone,  at  3,800  feet. 
Ascending  the  Valley  of  the  Rio  Grande,  four  species  were  taken 
at  San  Marcial,  one  at  Socorro  and  nine  at  Albuquerque,  but  at  none 
of  these  places  was  more  than  a  few  day's  collecting  done.  One 
species  was  found  at  San  Augustine,  on  the  east  side  of  the  Organ 
Mountains,  but  has  since  been  observed  in  the  Mesilla  Valley. 
There  can  be  no  doubt  that  Perdita  abounds  throughout  the  Upper 
Sonoran  zone  in  New  Mexico. 

At  Santa  F6,  7,000  feet,  in  the  transition  zone  of  New  Mexico,  a 
good  deal  of  collecting  was  done  in  two  seasons,  but  the  species  of 
Perdita  do  not  appear  to  be  so  numerous  as  in  the  Upper  Sonoran. 
Only  seven  species  were  taken,  although  one  or  two  were  very 
numerous  in  individuals.  In  the  mid-alpine  zone  no  species  were 
seen,  either  in  New  Mexico  or  in  the  three  years  residence  in  Colo- 
rado. 
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In  Colorado,  species  of  Perdita  have  been  found  at  La  Jaota, 
Fort  Collina,  Estes  Park  and  Glennood  Springs.  On  August  12, 
1687, 1  found  a  species  at  Cottonwood  Creeli,  Pleasant  Valley,  Fre- 
mont County,  Colorado ;  it  was  sent  to  Mr.  Asbmead,  but  the  species 
was  not  determined.  In  my  nol«-booic  I  recorded  tbat  it  was  3i  mm. 
long,  bead  black,  thorax  gray,  abdomen  red-bronn ;  surely  it  was  a 
new  species,  different  from  any  herein  described.  A  few  species  of 
Perdita  bave  been  found  in  other  parts  of  the  west — three  in  Lower 
California,  three  in  California,  three  in  Nevada.  Two  are  known 
from  Texas,  one  from  the  State  of  Chihuahua,  Mexico.  Two 
vaguely  from  Mexico. 

In  the  Eastern  States,  Perdita  is  represented  by  only  two  species, 
<Klomaculata  of  the  northern  region,  from  IlUuois  to  New  Hamp- 
shire; and  obtcuraia  in  the  south,  Georgia  and  Florida.  One  of 
the  Rocky  Mountain  species,  albipennii,  extends  northeastward  to 
South  Dakota. 

As  regards  vertical  distribution,  one  species,  tp)ueralcece,  extends 
from  the  Mesilla  Valley  to  Santa  P6,  but  the  Santa  F^  form  is  an 
easily  distinguishable  race.  P.  lepaehidia  extends  unaltered  from 
Socorro  to  Santa  F6 ;  and  zebraia  and  ehamcuaraeha  extend  from 
Albuquerque  to  Santa  F4.  P.at^ini  and  bigelovitB  extend  from 
the  Mesilla  Valley  to  Albuquerque. 

THE   FLOWERS   VISITED. 

It  may  be  laid  down  as  a  general  rule  that  each  species  of  Perdita 
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tuuitj  has  not  offered  to  make  excursions  to  determine  this  at  the 
right  season,  and  we  can  only  surmise  that  some  of  the  uniques 
taken  on  Verhedna^  Big^lovia,  etc.,  will  be  hereafter  found  abun- 
<lantlj  attached  to  some  other  plant  in  the  neighborhood. 

The  flowers  visited  are  cited  in  their  systematic  order,  following 
the  arrangement  of  Eogler  and  Prantl,  as  recently  adopted  in  the 
A.  A.  A.  8.  list.  The  number  of  known  Perdita  flowers  is  25,  of 
which  13,  more  than  half,  are  Compositse.  Twelve  species  of  flow- 
•ers  have  furnished  more  than  one  Perdita  species,  the  greatest  num- 
ber (12)  being  from  Bigelovia  wrightii. 

It  is  to  be  explained  in  reference  to  the  names  used  for  the  flow- 
ers, that  the  writer  is  in  favor  of  using  the  earliest  generic  name  in 
-every  case,  when  not  preoccupied  by  a  valid  homonym ;  and  also 
the  earliest  specific  name  when  not  {preoccupied  by  a  valid  homonym 
in  the  same  genus.  But  he  is  entirely  opposed  to  the  practice  of 
•displacing  names  because  antedated  by  synonyms,  which  are  not 
and  never  were  deserving  of  recognition  ;  and  he  does  not  consider 
Ji  varietal  name  invalid  because  previously  used  for  a  different  spe- 
cies, or  a  variety  of  a  different  species,  in  the  same  genus.  He  thus 
-objects  to  the  substitution  of  Chondrophora  for  Bigelovia  (or  Bige- 
fouTta),  or  of  Covillea  for  Larrea.  Likewise  of  var.  piloaus  for  var. 
mllo9%i8  of  Aster  ericoides, 

SALICACEiE. 

^1).  Salix.  The  willow-frequenting  bees  at  Las  Cruces  in  May 
are  Perdita  salicur,  P.  numerata^  Andrena  salicinella  Ckll., 
Andrena  n.  sp.,  Halietus  sp.,  and  Proaopis  sp.  P,  aalicis 
abounds,  but  of  numerata  only  one  was  taken. 

AMABANTHACEiE. 

(2).  Cladothrix  cryptantha  S.Watson.  P.  cladothricis  abounds 
on  this ;  it  was  rather  surprising  to  find  so  simple  a  flower  so 
abundantly  visited  by  a  particular  s|)ecie8  of  bee.  The  genus 
Cladothrix  has  cited  in  the  Index  Kewensis  only  two  species, 
both  from  Western  North  America.  * 

NYCTAGINAOEJE. 

(3).  Wedelia  iNCARNATA  (L.)  Kiintzc.  Visited  by  P.  pectidis. 
The  Boerhaavia,  common  at  Las  Cruces,  is  not  visited  by  Per- 
dita; while  the  large  purple  miVa6i7w  is,  of  course,  a  moth 
flower,  and  is  visited  by  Deilephila  lineata. 
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CAPPARIDACRS. 

(4).  Cleome  serbulata  Punh.  This  U  not  found  growing  wild 
Rt  Los  Cnicw,  but  it  abounds  from  Albuquerque  to  Santa  F6 
and  northward  into  Colorado,  being  visited  in  great  numbers 
by  Perdita  aebrala.  There  is  a  not  uncommon  white-flowered 
form  ( C.  albijhra)  which  I  observed  at  Watrous,  N.  M.,  and 
other  places. 

While  P.  tebrata  U  the  only  PerdHa  of  the  Cleome,  it  has  to 
compete  with  numerous  bees  of  other  genera.  At  Santa  F£, 
on  August  2d,  I  noted  that  Nomia  punefota  was  in  full  force  on 
the  Cleome,  its  hind  Ic^  loaded  with  tbegreen  pollen.  Odier 
Cleome  bees  at  Santa  F€  are  lieleda  miranda,  AnUurphora, 
MegaehUe,  MeltModea  and  Bombvs.  At  Albuquerque  a  Cal- 
liopna  is  common  on  the  Cleome;  and  I  saw  at  this  locality 
on  August  16th,  a  humming-bird  visiting  it. 

LEOUMinOSf. 

(5).  Probopis  juliflora  var.  olakdulosa  (Torrey).  The  mes- 
quite  furnishes  Perdita  exekanani  and  P.  pvTidoripncUa.  Mr. 
Alfred  Holt  has  abo  taken  an  Attthidium  on  mesquite  at  Las 
Cruoes. 

It  will  be  noted  that  the  generic  name  of  this  plant  is  the 
same  as  that  of  a  genus  of  bees.  This  inconvenience  might  be 
avoided  by  spelling  the  bee-genus  Protapu,  aa  has  already 
been  done  by  Mr.  Ashmead  (fiym.  Colo.,  p.  31).  The  Ijotan- 
ical  geuuB  has  priority.  The  mesquite  extends  in  modified 
formtoBea-level  in  the  neotropical  region;  it  is,  in  fact,  essen- 
tially a  neotropical  type. 
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common  at  Santa  F6,  bat  yields  no  P^rdita.  The  constancy 
of  Perdita  spp.  to  their  proper  flowers  was  well  illustrated  at 
Albuquerque,  where  on  the  Croton  was  only  P.  eraUmit,  while 
on  the  CUcme  only  8  paces  distant  was  only  P.  tebraia.  At 
Las  Cruces,  Ooton  neomexicanus  is  common,  but  I  found  on 
it  no  PerdiiOf  or  even  bees,  only  LarridsB  and  especially  Phil^ 
arUhidcB,  including  Aphilanthops  taurulua.  This  was  on  Sep- 
tember 25tb,  and  only  staminate  flowers  were  to  be  found. 
Oroion  is  a  very  large  genus,  with  many  neotropical  species, 
but  also  found  in  the  tropics  of  the  Old  World. 

MALVACEJB. 

(9).  Sphjeralcea  anoustifolia  Spach.  Abundant  and  variable 
from  Las  Cruces  to  Santa  F6,  in  the  former  locality  furnish- 
ing P.  latior  and  P.  sphasralcecs ;  in  the  latter  a  distinct  race 
of  sphceraleect.  At  Santa  F^  the  Sphceralcea  is  visited  also  bv 
Ijpeoltts,  BombuSf  ColUies,  Melisaoaes,  etc.  At  Las  Cruces  it 
is  principally  visited  by  Diadasia, 

LOASACEJB. 

(10).  Mentzeua  nuda  (Pursh)  Torr.  and  Gray.  Visited  at  Santa 
F^  by  P.  mentzelicB,  and  at  Albuquerque  by  P.  pallidior  and 
pulcnrior.  It  b  a  favorite  Bomous  flower.  The  genus  goes 
south  to  Chili. 

UMBELLIFEBiE. 

(11).  Hydrocotyle  umbellata  L.  Mr.  Robertson  reports  P. 
ohscuraiaiTom  this.  I  have  never  myself  found  any  Perdita 
on  an  Umbellifer. 

SOLANACEiE. 

(12).  CHAMiESARACHA  CORONOPU8  (Duual)  A.  Gray.  p.  chamcB" 
sarachcB  abounds  on  this  at  Albuquerque,  and  was  also  taken 
on  it  at  Santa  F^.  The  genus  is  a  small  one,  the  Index 
Kewensis  cites  1  Texas,  Mexico,  2  California  (here  including 
our  coronopu8)y  1  Mexico,  and  1  Japan.  Thus  it  is  not  ap- 
parently 01  neotropical  origin. 

COMPOSITJE. 

(13).  Gutierrezia  SAROTHKiE  (PuFsh)  Bfitt.  and  Rusby.  At 
Albuquerque  were  found  on  this,  one  each  of  P.  anstini, 
gutierrezicd  and  pallidior — the  last  doubtless  accidental. 

(14).  Gutierrezia  sarothrje  var.  microcephala  (Gray)  Coul- 
ter. This  is  common  at  Las  Cruces,  and  has  furnished  P. 
austini,  semicrocea,  luteola,  phymata,  tarda  and  cladothrids. 
On  September  25th,  a  single  $  verbesincB  was  also  taken  on 
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it,  but  tbu  was  undoubtedly  accidental,  aa  verbeaina  was 
extremely  nunierous  on  Verbenjia  close  by,  and  if  it  had 
anything  to  gain  by  visiting  Gvtierretia,  it  would  be  seen 
there  more  than  once. 

The  genus  Oulierreiia  goea  south  to  the  Magellan  Strait 
region.  It  ia  moderately  numerous  in  species  in  the  Mexican 
(Sonorau)  region  and  arid  region  of  the  U.  S.,  and  again  in 
in  the  southern  part  of  the  neotropical  r^on,  as  fu  north 
HB  Chili. 

(15).  SoLiDAQO  CANADENSIS  L.  Ftgl.  TbiacommoD  Golden-tod 
has  a  wide  range  over  the  continent,  and 
extends  from  Las  Cruoes  to  Santa  F^ 
being  usually  seen  on  or  about  the  ace- 
quia  banks.  Mr.  Robertson  records  it  as 
one  of  the  plants  visited  by  P.  oefomaeu- 
lata  in  Illinois;  in  Colorado  Mr.  Baker 
has  taken  from  it  bakera,  aginu,  Mxtnoe- 
ulata  var.  and  rectangnlata.  At  Laa 
Cruces  it  furnished  fair  numbers  of  temi- 
eroeea,  and  a  single  grandicept.  It  is 
worthy  of  note  that  it  is  not  at  all  yisited 
by  biteoUt,  or  indeed  any  of  the  Bigelovia 
species  except  semicrocea. 
Fig.  1. 

(16).  BiOELOViA  wRioHTii  Gray.  Fig.  2.  This  is  the  very  abund- 
ant Bigelovia  of  comparatively  dry  sandy  ground  between  the 
river  bottoms  and  the  benches  at  Las  Cruces  and  Albuquer- 
que, N.  M.     Hitherto  it  hud  been  confounded  by  us  witli  B. 
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ties  of  a  pretty  Chalcidid,  Onuema  viridU  Ashmead  (Det. 
Dep.  Agnc).  The  latter  is  new  to  the  U.  8.  Fauna,  having 
been  only  lately  described  from  a  specimen  found  at  Tepic, 
Mexico  (Proc.  Cal.  Ac.  8ci.,  1896,  p.  563). 

At  Las  Crucea  I  found  on  B,  wrighiii  plenty  of  P.  luieola 
especially^  accompanied  by  aemieroeea,  (Bneifrans,  phymatct, 
faiUix,  bigelqvia,  nitidellat  ausiini,  while  clcidothrieU,  pulch- 
riar,  macuUipes  and  pellucida  were  occasional.  Here  the 
flowers  are  peopled  by  the  same  species  of  ant,  Tapinoma 
anale  Andr6  (det.  Ernest  Andr6)  as  was  found  on  them  at 
Albuquerque ;  its  color  is  such  as  to  render  it  inconspicuous. 
Three  species  of  beetles  are  particularly  noticed  on  the  flow- 
ers, Cnauliognathus  Scutellaria  Lee,  Orosddiua  piilchellus 
Lee,  and  Clerus  aBruptua  Lee.  (det.  Wickham),  of  which 
the  first  two  are  yellow  like  the  iflowers,  with  some  black ; 
and  the  last  (appearing  in  October)  is  beautifully  marked 
with  red,  resembling  at  a  glance  ^^Ao^opA^Aa/ma  heterochroa, 
which  is  found  in  the  same  vicinity,  tnough  never  on  flow- 
ers. Sundry  Coccinellidie,  Chrysomelidse  and  Bruchidse  also 
frequent  the  flowers.  Some  Heteropterous  insects  found  on 
the  flowers  are  colored  yellow  to  escape  observation  ;  one  of 
these,  Phymata  fasciata,  is  predaceous,  and  a  serious  enemy  of 
the  bees.  So  there  are  also  yellow  or  yellowish  Thomisidse, 
and  certain  Bombyliidse  and  Trypetidse  among  the  Diptera 
which  visit  the  Bvgelovia  flowers  are  more  or  less  strongly 
yellow — more  especially  the  beautiful  little  Phthiria  aulphu- 
rea  Loew  (see  Psyche,  January,  1895,  p.  188).  Among 
Hymenoptera.  besides  various  bees,  are  found  several  Phil- 
anthidse,  Scoliidse,  Eumenidse,  Chalcididse,  Chrysididse,  etc., 
some  of  the  species  being  new  or  rare  in  collections,  for  ex- 
ample, Aphilunthops  taurulus  Ckll.,  A,  guadrinotatiis  Ashm. 
(heretofore  only  known  from  a  specimen  found  at  Denver, 
Colo.),  Acanthochalds  nigricans  Cam.,  and  Chrysls  mesillce 
Ckll.  The  genus  Bigelovia  belong  especially  to  the  arid 
region,  but  there  are  two  species  in  Ecuador. 

(17).  Chrysopsis  villosa  (Pursh)  Nutt.  This  is  properly  a 
mountain  plant  (abundant,  for  example,  in  the  mid-alpine 
of  Colorado),  but  several  vigorous  plants  are  growing  in  a 
dry  watercourse  near  the  N.  M.  Agricultural  College,  the 
seeds  having  doubtless  been  washed  from  the  Organ  Mount- 
ains. On  one  of  these  I  caught  the  unique  of  P.  vespertilio. 
At  Santa  F6  I  watched  some  Chrysopsis  villosay  but  only  got 
one  specimen  of  an  Anthophora, 

(18).  Aster  ericoides  var.  villosus  (Michx.)  Torr.  and  Gray. 
Mr.  Robertson  reports  this  as  visited  by  P.  octomaculata. 
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(19).  Abtbr  0AKB80EN8  var.  TiscOBUB  (Nutt.)  Gray,  Fig.  3.  At 
Laa  Crucea  thia  is  freely  visited  by  P. 
atterii.  Two  speciee  of  Atier  which  are 
common  at  Las  Crucee,  A.  spinotua  and  A. 
he^erau,  have  produced  no  Perdita.  The 
former  is  a  weed  of  waste  f^ouads,  the 
latter  occurs  on  the  acequia  banks,  ao 
the^  may  not  be  natives  of  the  immediate 
reg^ion.  It  has  occurred  to  me  that  by 
watcbine  the  bees  on  a  Sower,  tome  evi- 
dence might  be  obtained  as  to  the  length 
of  time  the  flower  has  grown  in  the  local- 
ity. Thus,  to  take  an  extreme  class  of 
cases,  garden  exotics  are  visited  by  com- 
paratively few  bees,  and  of  course  have 
none  peculiar  to  them,  ae  P.  asUria  to 
Aster  oatieseent  var. 

(20).     Lefachys TAGETEs  (Jamea)Gray. 
Visited  by  P.  Itpaehidis;  alao,  at 
Santa  Fc,  by  Meli»»odes,  Agapoele- 
,,  Halictua  and  Bembex. 

Helianthtjs  ANNUue  L.  Fig.  4, 
Tbe  sunflower  is  the  flower  of  P. 
albipenriia ;  very  rarely  a  verbesina 
may  also  be  found  upon  it.  Other 
sunflower  bees  &rePanurgus,Melig- 
todai  and  Andretta,  all  at  Las 
Crucea.  Phymola  faseiata  also 
occurs    on    the   sunflower    heftds. 
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The  yellow  bog  Phymaia  fcueiata  Gray, 
abounds  on  the  Verberina ;  on  ^ptember  28th, 
I  found  one  which  had  caught  a  P.  verheaimz. 
This  Phymaia  not  only  preys  on  bees,  but  the 
butterfly,  Lyecena  exilis,  the  house  fly,  Mu9ca 
dametUea,  and  doubtless  many  other  insects. 
Another  enemy  of  bees  which  is  found  on  Ver- 
besina  is  a  Thomisid  spider;  on  September 
22d,  I  found  one  of  these  had  caught  a  P. 
verbesina. 

There  are  yarious  other  Verbesina  bees,  in- 
cluding the  pretty  Agapostemon  melliventris, 
which  also  appears  in  the  spring,  then  yisitiDg 
Sisymbrium  and  Strepianthxis. 

BiDENS  ARI8T08A  (Michx)  Britt,  (=  CORE- 
OPSIS ARI8T06A  Michx).  Mr.  Robertson  cites 
this  as  yisited  by  P.  oclomaculata. 
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(24). 


(25). 


Benecio  douolasii  DC.     On  this  Professor  Wooton  found 
P.  senedonis,  as  also  an  Andrena  and  other  bees. 

Pectis  papposa  Gray.  This  is  visited  by  P.  pedidis,  but 
eUidothrioiSf  fcUlax  SLikd  MpaHieeps  haye  also  been  taken  on  it, 
while  once  only  a  luteola  was  seen  in  the  net  after  sweeping 
Pectis,  The  flowers  are  frequented  by  an  ant,  Dorymyrmex 
pyramieus  Rog.  (det  Andr^}.  One  also  finds  upon  them 
Panurgus  (commonly)  and  Epeolus  (rarely),  as  well  as  sun- 
dry Pbilanthidse  and  Bombyliidse,  etc. 
The  genus  Pectis  has  many  neotropical  species,  extending 
even  south  to  the  Argentine  Republic.  It  has  also  West 
Indian  representatives  in  Cuba,  8an  Domingo  and  Cura9oa. 

In  reviewing  the  above  list  of  plants,  it  will  be  readily  seen  that 
Perdita  does  not  usually  frequent  the  boreal  types  of  flowers,  but 
rather  those  which  extend  northward  from  the  neotropical  region. 
This,  taken  with  the  known  distribution  of  the  genus,  strongly  sug- 
gests that  in  the  main  we  have  to  do  with  an  austral  series  of  types, 
which  have  spread  northward  and  become  largely  diflerentiated 
into  species  since  the  glacial  epoch.  P.  odomaculata^  however, 
must  be  looked  upon  as  a  survival  from  preglacial  times;  and 
here  it  is  especially  significant  that  affinis  and  senecionis,  which 
more  especially  represent  oetomaculata  in  the  west,  are  the  very  ones 
which  visit  boreal  flowers,  Solidago  and  Senecio  to  wit.  Further, 
bakerce  which  does  indeed  visit  Solidago  also,  shows  every  indication 
of  being  a  recent  derivative  from  the  Cleome  type  zebrata ;  an  in- 
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Stance,  in  fact,  of  tfae  neotropical  immigrants  adapting  themselveB- 
through  modificalioQ  to  eubboreal  conditions. 

Another  thing  that  deserves  notice  is  the  relationship  between  the- 
size  of  the  beee,  the  length  of  their  tongues,  and  the  kinds  of  flowers. 
It  would  appear  that  a  longer  tongue  is  not  always  developed  inde- 
pendently to  meet  require mento,  but  that  the  total  size  of  the  bee 
may  be  increased,  and  with  it  the  tongue.  Or  converaely,  the  uze 
of  the  bee  may  be  reduced.  Speculationa  of  this  kind  are,  perhaps^ 
not  very  profitable,  but  it  will  be  advantageous  to  give  the  facts- 
whicb  suggest  them. 

Close  to  the  N.  M.  Agricultural  College  Verbaina  eneelioide*  and 
Bigelavia  wrightii  grow  in  the  utmost  profusion.  In  September  col- 
lections were  made  off  both,  the  plants  being  but  a  few  yards  ftoia 
one  another,  with  the  following  results: — 

Vebbbbina  : — Perdita,  Calliopsis,  Panvrgtu,  Melinodtt,  CaUioxsir 
Andrena,  Epeolns ;  but  on  October  5th  when  the  fifrebvia  was  getting 
over,  Halidut  ligatiu,  H.  pecl(rraloidet  and  Agapoiiemon  melliven- 
IrU. 

Bigelovia: — Perdita,  Agapoitemon,  Anlhophora  (small  speciee),. 
MegachiU  (one),  ColleUe,  Halieiug  S ,  Halictue  etuUut  9  ,  ProiopiSr 
Nomia  nevadenaia. 

Thus  it  will  be  seen  that  the  bees  of  these  two  plants  were  almost 
entirely  of  diflerent  genera  in  September,  those  on  the  Verbaina 
being  Apidse  with  few  exceptions,  those  on  the  Bigelovia  largely 
Andrenidce.  But  as  the  Bigelovia  began  to  be  over,  the  large 
Andrenidie  visited  the  Verbeeina,  which  had  given  a  second  crop- 
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the  Style  at  the  base  of  a  narrow  tubular  corolla,  and  as  it  accu- 
mulates it  rises  up  into  the  wider  part  of  the  corolla  where  it  is  ac- 
cessible to  the  most  short-lipped  insects,  and  where  the  anthers 
shelter  it  from  rain." — (Hermann  Muller).  In  the  Bigelovia,  Aster 
and  Solidago  the  tube  is  seen  to  be  narrow,  permitting  the  rapid 
rise  of  the  nectar,  and  probably  preventing  the  insertion  of  the 
tongue  of  large  bees.  Hence,  these  flowers  are  visited  only  by  the 
smaller  species  of  PerdUa,  with  other  small  ApidsB  and  Andrenidse. 
In  Verbesina  and  Heliantkus  the  tube  is  wider,  doubtless  permitting 
the  larger  bees  to  readily  insert  their  tongues ;  but  it  it  is  narrower 
at  the  neck  than  Bigelovia  or  Solidago,  preventing  small  insects 
from  so  readily  thrusting  their  heads  inward  to  stretch  for  the 
nectar.  The  wider  tube  also  may  prevent  the  nectar  from  rising  so 
far,  while  in  Heliantkus  there  is  a  large  bulb  to  contain  it. 

Solidago  canadensis  is  commonly  cultivated  in  gardens  in  Europe 
and  there  H.  Muller  mentions  only  flies  as  visiting  it  (Fertilization 
of  Flowers,  p.  321),  though  he  gives  a  further  reference  to  a  paper 
which  I  have  not  seen.  With  us,  as  has  been  shown,  it  is  native 
and  visited  by  several  bees. 

THE   NATURE   OF   SPECIFIC   DIFFERENCES. 

It  is  a  commonplace  observation  that  specific  characters  are  of 
all  kinds,  and  may  be  either  strongly  marked  or  difficult  to  discern. 
A  very  small  amount  of  study  teaches  us  that  there  is  no  essential 
difierence  between  those  characters  called  specific  and  those  called 
varietal ;  in  fact,  the  very  same  kind  of  difiference  which  marks 
species  in  one  group,  may  only  mark  varieties  or  mutations  in 
another.  Thus  we  come  to  %^e  that  the  essential  distinctions 
between  species  are  physiological,  the  morphological  ones  being 
only  valid  for  diagnostic  purposes  just  so  far  as  they  happen  to 
coincide  with  the  physiological. 

There  are  even  what  I  have  termed  "  physiological  species,"  i.  e., 
species  separated  only  by  habit ;  not  at  all,  so  far  as  we  can  judge, 
by  structure,  or  if  at  all,  in  only  a  very  slight  degree.  I  have  else- 
where cited  examples  of  this  kind  in  Coccida?,  but  in  Hymenoptera 
we  find  many  instances  in  which  the  tangible  characters  are  reduced 
to  a  minimum.  Thus,  Schmiedeknecht  cites  the  case  of  Bomhiis 
silvarum  var.  i  nigrescens  Perez,  a  submelanic  mountain  form, 
which  is  only  to  be  separated  from  B.  pr air/rum  by  an  examination 
of  the  genitalia.     Among  the  European  Sph^codes  als^;,  a  ntudy  of 
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microscopical  charactera  has  led  to  a  rraurkable  iDcreaae  io  the 
Dumber  of  recogoized  speciea.  OdIj  the  other  day,  I  received  a  Dew 
part  of  Manfaall's  Monograph  of  British  Braconid«e,  in  which  the 
following  paragraph  is  sufficiently  significant : — 

"Nearly  a  dozen  spedee  [of  A^ilota]  have  been  indicated  or 
described ;  their  incoDstant  characters  render  precise  definition  ex- 
tremely difficult,  and  tabulation  almost  impossible.  .  .  .  Accident 
lias  brought  to  light  some  facts  relative  to  one  species,  nervota  Hal., 
from  which  it  appears  that  the  varieties  mentioned  by  that  author 
[Haliday]  belong  almost  certainly  to  several  dialJnct  species.  The 
fiucieomia  Hal.,  requires  to  be  elucidated  in  a  similar  way,  for  the 
capture  and  examinaUon  of  isolated  examples  of  unknown  ori- 
gin, lead  to  very  uncertain  results."  (Tr.  Ent  See.  Lond.,  1896, 
p.  375). 

Now  in  Perdita  precisely  the  same  state  of  aflTairs  occurs,  and  it 
will  thus  be  found  that  while  certain  species  (e.  g.,  erotonU,  IvUola) 
are  very  easily  recognized,  some  others  (e.  g,,  bakera,  verbenna)  are 
almost  as  well  to  be  called  races  or  varieties  as  species.  In  the 
opinion  of  the  writer,  we  have  indeed  the  proceM  of  evolution  going 
on  under  our  eyes,  the  puzzling  forms  being  those  which  have  only 
lately  segregated  themselves,  and  have  not  yet  developed  striking 
peculiarities. 

Take  for  example  bakera,  the  closest  ally  of  the  Cteome  apeciea 
sebrata.  It  does  not  appear  to  differ  more  from  zebrata  than  the 
mutations  of  the  latter  do  from  one  another,  and  in  the  female  is 
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Now  the  females  of  this  series  (that  of  iepachidis  being  unknown) 
separate  at  once  into  those  with  broad  distinct  yellow  abdominal 
bands,  and  those  with  the  abdomen  only  spotted.  The  former  are 
from  HelianthuM  (rarely  from  Verbetina),  the  latter  very  abundant 
on  Yerhesina,  But  now  we  find,  to  our  surprise,  that  some  of  the 
males  with  yellow  on  the  abdomen  belong  to  the  spotted  females, 
and  come  from  Verbenna ;  while  others  (with  the  dark  flagellum) 
belong  to  the  well  banded  Helianihua  females.  Further  than  this, 
other  males  without  the  yellow  belong  to  other  well  banded  Helian- 
thui  females  from  a  different  locality.  Thus  among  the  HelianthuB 
forms  {albipennis)  the  females  from  two  localities  (La  Junta  and 
J^as  Cruces)  are  hardly  at  all  different,  while  their  males  are 
decidedly  different ;  and  the  male  of  the  Las  Cruces  form  more 
resembles  the  $  of  verbe»incR,  which  is  common  on  Verbeifina  in 
the  same  locality.  But  the  Las  Cruces  males  differ  from  verbesitue 
in  the  color  of  the  flagellum  ;  while  the  La  Junta  males,  differing 
from  verbestncR  in  the  abdomen,  resemble  it  in  the  antennse  I  The 
difficulty  is  still  further  increased  by  the  occurrence  of  individual 
varieties  presenting  other  combiuations  of  the  "  specific  '*  characters. 
In  such  a  case  as  this  we  should  be  hopelessly  adrift  without  bio- 
logical observations.  There  is  no  apparent  reason  why  the  varia- 
tions in  clypeal  markings  should  not  be  just  as  ** specific"  as  those 
in  the  color  of  the  flagellum,  or  (as  iu  lepachidis)  in  the  color  of 
the  head  and  thorax.  Mr.  Fox,  after  examining  a  series,  concludes 
that  we  do  not  know  the  S  of  albipennis,  and  that  my  albipennis 
$ ,  verbesincB  and  lepachidis  are  all  varieties  of  hyalina.  But  all 
this  is  contradicted  by  actual  observation  of  the  insects  on  the  flow- 
ers. The  characters  which  I  have  used  occur  uniformly  in  series 
from  the  same  flowers,  except  in  the  case  of  widely  separated  local- 
ities, where  they  are  still  uniform  for  a  given  flower  in  a  given  locality. 
There  will  be  very  rarely  an  individual  proper  to  one  flower  found 
on  another,  as  one  or  two  helianthl  on  Verbesina,  but  such  excep- 
tions do  not  vitiate  the  general  rule.  Some  characters,  as  the  differ- 
ence in  clypeal  markings,  belong  especially  to  no  one  of  these  series, 
and  hence  have  no  specific  value. 

If,  as  believed,  evolution  is  in  progress  among  the  species  of  Per- 
diia,  we  are  naturally  led  to  seek  for  evidence  of  natural  selection. 
In  some  cases,  as  of  the  yellow  hUeola,  beata  and  marcialis,  all  on 
yellow  flowers,  we  note  at  once  the  utility  of  the  peculiarity ;  and 
when  we  see  the  yellow  predaceous  bug  Phymata  also  on  the  flow- 
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era,  the  whole  matter  seenib  clear.  Yet  it  must  be  confesaed  that  on 
Verbmtia  the  yellew  beata  is  extremely  rare,  while  the  dark  verba- 
nna  abounds. 

The  face- markings,  so  distinctive  of  species,  difier  greatly  as  a 
rule  ID  the  sexes,  and  in  most  epeciea  are  very  constant.  There  is 
every  probability  that  they  Berve  as  recognition  marks ;  and  it  is 
here  significsnt  that  when  they  are  very  variable,  as  in  9  lebnUa, 
there  is  no  other  species  of  PerdUa  on  the  same  flowers  that  could 
be  confused  with  the  varying  one. 

The  species  appear  to  be  all  single  brooded,  but  the  great  resem- 
blance between  the  vernal  numeral  and  the  late  summer  bigelovia, 
suggested  the  possibility  of  double-brooded  seasonally  dimorphic 
species.  The  strongest  fact,  however,  that  militates  sgainst  this 
idea  is  that  there  are  bo  many  more  late  summer  and  autumn  spe- 
cies than  vernal  ones,  while  the  eastern  odomaculata  is  represented 
by  no  congener  at  all  in  the  spring. 

Another  question  arose  as  to  the  posubility  of  dimorphism  in  the 
males  of  eome  species;  references  to  this  matter,  which  deserves 
further  study,  will  be  found  under  the  species  concerned. 

It  will  be  observed  that  the  grouping  of  the  species  is  arbitary, 
those  b^ng  associated  which  the  student  is  likely  to  meet  with  oa 
the  same  flowers,  or  in  the  same  part  of  the  country.  This  was  done 
because  it  was  feit  that  no  natural  arrangement  could  yet  be  arrived 
at,  and  a  purely  artificial  one,  based  solely  on  considerations  of  con- 
se,  was  better  than  one  which  might  give  a  false  idea  of  rek- 
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Summing  up,  the  writer  has  to  express  the  opinion  that  variations 
in  Perdiia  certainly  do  not  occur  indefinitely  in  all  directions,  but 
that  thej  do  occur  independently,  so  that  the  several  species  differ 
from  one  another  hardly  so  much  in  absolute  characters,  as  in  the 
various  combinations  presented  of  similar  or  identical  characters 
Furthermore,  it  is  apparent  that  the  earliest  distinctions  between 
species  are  at  least  often  of  a  very  subtle  character,  so  that  the  work- 
ings of  natural  selection  during  the  actual  process  of  segregation 
are  anything  but  easy  to  observe.  And  this  need  not  surprise  us 
when  we  reflect  that  among  ourselves  constitutional  characters,  not 
easily  identified  by  any  coincident  structural  features,  play  so  large 
a  part  in  determining  our  ability  to  reach  manhood  and  beget  ofl- 
spring. 

ARTIFICIAL   KEY. 

(^Note. — ^The  numbers  before  the  specific  names  coincide  with  the 
numbers  of  the  same  in  the  descriptive  portion.) 

Entirely  yellow,  with  no  conspicuous  markings 1 

Yellow  or  orange,  with  dark  markings 3 

Head  and  thorax  dark 5 

1.  8  mm.  long,  mesothorax  pubescent,  pleura  with  a  black 

patch 63  beata  J 

About  4  mm.  long,  head  very  large,  cheeks  armed  15  larrecB  $ 
Over  5  mm.  long,  head  ordinary,  cheeks  unarmed,  meso- 
thorax not  pubescent 2 

2.  Antennse  dark  above,  a  black  line  before  the  eyes,  55  luteola  9 
Antennse  not  dark,  a  black  dot  before  the  eyes  .  55  luteola  $ 

3.  Extremely  small,  cheeks  armed,  mesothorax  mostly  green, 

16  marcialis     $ 
Not  so  small,  vertex  with  a  black  band  from  eye  to  eye, 
thorax  with  black  markings 4 

4.  Size  6  mm.,  head  very  large,  abdomen   without  distinct 

bands 34  cephalotes     $ 

Size  4i  mm.,  head  not  very  large,  abdomen  with  distinct 
bands 85  pundosignata     $ 

5.  Abdomen  orange,  or  orange-brown,  or  ferruginous;   not 

banded,  unless  at  base 6 

Abdomen  dark  brown,  or  black,  or  spotted,  or  banded  13 

6.  Head  large,  abdomen  short  and  broad,  ferruginous,  mar- 

ginal cell  obliquely  truncate,  mandibles  bidentate    ...      7 
Not  so 8 
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7.  Head  browD,  thorax  bl&ck 1  Uxana  S 

Head  and  thorax  dark  greeu 2  talwr  i 

8.  Cheeke  toothed  beneath,  legs  entirely  yellow  .  14  puiehrwr  S 
Cheeks  unanned % 

9.  Face  all  dark 10 

Face  partly  pale 11 

10.  NerrureB  colorlees,  abdomen  orange  .  .  .  .54  temicroeea  9 
Nervures  fuscous,  abdomen  dark  testaceous,  32  haiictoidet  ? 
Nervurea  ferruginous,  abdomen  ferruginous  .    .  33  Incolor  S 

11.  The  pale  color  confined  to  clypeui  and  triangular  marks  at 

side   of  iace 20   ehamataraeha  9 

Face  all  light  below  intennn;  length  Z\  mm 12 

12.  Area  between  eyea  and  ocelli  smooth  and  shining  like  meso- 

thoraz,2d  segment  of  abdomen  with  a  dark  band,  vertex 

and  meaothorax  not  blue 54  temicroeea  i 

Area  between  eyes  and  ocelli  distinctly  granular,  much 
duller  than  the  shining  meaothorax,  2d  segment  of  abdo- 
men without  a  band,  vertex  and  meaothorax  dark  blue, 

20  ehamaianKha  S 

13.  Clypeus  entirely  dark 14 

ClypeuB  not  entirely  dark 24 

14.  Abdomen  piceoua  with  yellow  spots  or  dots,  legs  with  yellow 

markings 15 

Abdomen  not  spotted 16 

16.  Length  about  6  mm.,  abdomen  with  only  4  pale  dots  .   . 


•  % 
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19.  Anterior  femora  mostly  black,  abdomen  with  heavy  dark 

bands 12  menUeluB     9 

Anterior  femora  entirely  pale,  abdomen  with  evanescent 
bands 13  pallifiior     9 

20.  Head  and  thorax  piceous,  marginal  cell  obliquely  truncate, 

abdomen  ovate,  size  rather  large 1  tetcana     9 

Thorax  black  except  the  green  metathorax ;  head  green, 

front  seneous 53  (Bneifrons     9 

Thorax  black  except  the  blue  metathorax ;  head  blue ;  a 

yellow  spot  on  each  side  of  cly pens  ...  18  iemieasrulea  9 
Head  and  thorax  green 21 

21.  Females 22 

Males,  size  small,  nervures  and  stigma  testaceous,  fore  tibisB 

yellow  in  front 4  areaaia     $ 

22.  Abdomen  broad,  mandibles  bidentate,  marginal  cell  ob- 

liquely truncate 2  latior  9 

Not  so 23 

23.  Small,  about  4i  mm.  long,  nervures  brown  .    .  52  phfrnata  9 
Larger,  nervures  nearly  colorless 68  v.  nigrior  9 

24.  Face  below  level  of  antennse  all  yellow  or  white,  except 

.  clypeal  dots  in  some.    Males 25 

Face  below  level  of  antennse  not  all  pale 43 

25.  Face  below  antennse  white 2H 

Face  below  antennse  yellow 2H 

26.  Last  three  segments  of  abdomen  rufous,  the  other  banded 

19  croionis. 
Abdomen  yellowish-white,  banded,  face  below  antennse  pel- 
lucid white,  first  4  legs  all  dull  white  except  a  dark  streak 

on  middle  tibise  .    , 50  pellucida. 

Abdomen  dark  brown  with  white  markings 27 

27.  Abdomen  with  about  6  white  marks,  or  fewer  yellowish 

spots 42  pedidis. 

Abdomen  with  two  more  or  less  developed  white  bandu, 

41  eladothrieis. 

28.  Legs  black  with  a  little  yellowish 25  affiuU. 

Anterior  and  middle  femora  marked  with  black,  cheeks 

unarmed 29 

Anterior  femora  all  yellow,  the  4  anterior  tibije  not  all  yel- 
low   :;rj 

First  4  legs  all  yellow,  or  at  least  not  marker]  with  black  or 
brown Zi 
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29.  Nervurea  pallid 22  tphceraleea. 

Nerrurea  dark 30 

30.  Face  aod  disc  of  mesotboraz  nearly  bare,  face  below  aatea- 

11%  bright  yellow 31 

Face  and  disc  of  roeeothorax  bairy S2 

31.  Very  imall,  abdomen  yellow  with  pale  eufliifled    brown 

bands 43  h^rticept. 

Larger,  abdomen   dark  with  clean-cut  interrupted  light 
bands 27  reetangulata. 

32.  Head  broader  than  long,  distal  band  on  2d  abdominal  e^ 

ment  broadly  continued  to  lateral  margin,  dog-earmarks 

with  more  or  leas  of  a  dark  border  below  .  22  v.  aUieola. 

Head  round,  distal  band  of  2d  abdominal  s^ment  failing 

Bonie  distance  before  lateral  margin  ....  38  hirmta. 

33.  Face  all  yellow  (except  the  anteorbital  spots)  up  to  middle 

ocellus 29  Ivteicepa. 

Fuee  not  all  yellow  up  to  middle  ocellus  .    .   49  maeuUpee. 

34.  Legs  entirely  orange-rufous,  abdomen    black,    nervures 

brown 21  /aw. 

Legs  not  orange-rufous,  abdomen  banded 35 

33.  The  yellow  extending  above  anteDnre  in  median  line  ....  36 

Tlie  yellow  not  extending  above  antenne  in  median  line  .  41 

36.  The  yellow  extending  above  across  the  face 37 

The  yellow  extending  above  only  at  aides  and  middle  line .  39 

37.  Larger,  about  5  mm.  long,  face-markings  resembling  gniiter- 
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42.  Abdomen  not  heavily  marked 13  pallidior. 

Abdomen  piceous  with  ill-defined  yellowish  bands  .... 

10  obsGurata. 

43.  The  pale  color  confined  to  cljpeus  and  sides  of  face  ...  44 
The  pale  color  not  confined  to  cljpeus  and  sides  of  face  .    .  72 

44.  Abdomen  dark,  not  banded,  or  the  bands  discontinuous  .  45 
Abdomen  with  continuous  bands 63 

45.  Larger  species,  length  over  6  mm 46 

Smaller  species,  6  mm.  or  less 51 

46.  Mesothorax  practically  nude 47 

Mesothorax  hairy ^ 49 

47.  Abdomen  dark  brown  without  pale  marks  ...  56  nuda  9 
Abdomen  with  pale  marks,  clypeus  pale  with  two  black  bars,  48 

48.  Abdominal  markings  yellow 11  oetomaculata  9 

Abdominal  markings  creamy  white  .    .    .    .58  Benecionis.  9 

49.  Female ;  abdomen  more  or  less  spotted   .    .    68  verbesina. 
Males 50 

-50.  Head  and  thorax  brassy-greeu 70  lepachidu. 

Head  and  thorax  rather  bluish-green  ...  69  albipennis. 

51.  Abdomen  without  distinct  light  markings 51a 

Abdomen  with  yellow  or  white  markings 58 

-51  a  Pale  face-marks  reduced  to  a  spot  on  clypeus;   nervures 

brown 52  phymaUz  var.      9 

Pale  face-marks  not  so  reduced,  lateral  marks  present  .    .    52 

i)2.  Nervures  brown,  Californian  species 53 

Nervures   pallid 54 

•53.  Lateral  face-marks  with  their  upper  angle  a  right  angle. 

3  calif ornica    $    var. 
Lateral  face-marks  with  their  upper  angle  a  very  acute 
angle 31  trmgnata     9 

54.  Clypeus  with  two  large  dark  patches  on  hind  margin,  up- 

per angle  of  lateral  face-marks  a  very  acute  angle,  meso- 
thorax very  hairy 57  astens     9 

Clypeus  pale  except  the  usual  dots 55 

55.  Anterior  tibiae  black  in  front ;  face  extremely  hairy    .    .    . 

65  albovittata    S 
Anterior  tibiae  yellow  or  rufotestaceous  in  front 56 

56.  Marginal  cell  with  the  substigmatal  portion  very  much 

longer  than  the  poststigmatal,  size  very  small 

17  larrearum      9 
Marginal  cell  ordinary 57 
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57.  Larger  (4)  mm.),  face  len  htaij,  Uierai  fiuse-marks  shaped 

like  tbemmin-«ulof  aMbooner 66  vagant     i 

Smaller  (4  mm.),  &ce  more  hairj,  lateral  fsoe-marks  tri- 

aDgular 59  vetptrtUio     g 

69.  Abdomen  with  6  or  8  white  marks 59 

Abdomen  with  jdlowiib  mai^ingi 6ft 

59.  Mesothoraz  abiny;  clfpeos  dark  with  a  light  spot;  face- 

markingB  white 42  peetidia     9 

Meaothorax  dull;  clypeuB  light  with  dark  apoteor  bars; 
face-markings  vellowiah   .    .    .    .  - 51  fallax     ? 

60.  Face-markiDgs  white,  \A  segment  of  abdomen  largelj'  blue, 

5  ii^errujAa  S 

Faoe-markinge  yellowish  or  yellow Kl 

61.  Postacutell urn  yellow 7  mexieanorvm  S 

Fostscutellum  not  yellow (i2 

62.  Nervurea  dark  brown,  lateral  face-marks  truncate  above, 

clypeuB  light  marked  with  dark,  mesothoraz  dullish,  ab- 
dominal marks  very  pale 25  q^ntf     ? 

Nervures  colorless,  lateral  face-marks  pointed  above,  cly- 
peus  dark  marked  with  light,  mesothoraz  shining,  ab- 
dominal marks  yellower 10  <Aieu,rata     9 

63.  Larger  species,  length  over  6  mm 64 

Smaller  species,  6  mm.  or  less 68 

64.  Males,  abdominal  bands  narrow,  inconspicuous,  dull  yellow, 

emarginate  at  sides 65 
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70.  Abdomen  dark  i^ith  light  bands 48  Hgelovice  9 

Abdomen  light  with  dark  bands 1\ 

71.  Mesothorax  very  shiny,  dark  blue-green  ...  47  nitideila  9 
Mesothorax  dull,  hairy,  brassy-green 28  snawii  9 

72.  Dog-ear  marks  absent 78 

Dog-ear  marks  present,  or  at  least  represented  by  dots   .    .  83 

73.  Abdomen  with  the  last  two  segments  bright  rufous,  the 

others  white  with  black  bands 19  croUmis  9 

Not  so 74 

74.  Bands  of  abdomen  at  least  mostly  entire 75 

Bands  of  abdomen  all  interrupted 80 

Abdomen  dark  without   bands 82 

75.  Stigma  solid  dark  brown  or  black,  clypeus  with  two  broad 

black  bars,  lateral  pale  areas  of  face  pinkish,  39  numerata     9 
Stigma  hyaline,  at  least  centrally 76 

76.  Anterior  legs  entirely  yellow,  mesothorax  dull,  sides  of  face 

broadly  yellow  up  to  level  of  antennse,  then  for  a  short 

way  suddenly  very  narrowly 27  reetangulata     9 

Anterior  legs  partly  black 77 

77.  The  black  bands  of  abdomen  not  united  on  lateral  margin, 

anterior  tibise  all  yellow,  lateral  pale  triangle  of  face 
coming  to  a  point  above,  face-markings  lemou-yellow  .    . 

8  zonalis     9 
The  black  bands  of  abdomen  more  or  less  united  on  lateral 
margin,  anterior  tibiae  with  a  black  mark  behind  ....    78 

78.  Lateral  triangle  of  face  obliquely  truncate  above  ;  a  bluer 

species 48  bigelovice  9  var. 

Lateral  triangle  of  face  coming  to  a  point  above,  but  nar- 
rower than  in  zotialis,  face-markings  pallid  ;  a  greener  spe- 
cies   79 

79.  Supraclypeal  mark  broad,  notched  in  middle  .  24  bakerce     9 
Supraclypeal  mark  narrower,  or  reduced  to  two  spots  .    . 

23  zebrata     9 

80.  Female,  flagellum  only  pale  testaceous  beneath 

25  affinia  9  var. 
Males 81 

81.  Flagellum  dark ;  species  of  eastern  U.  S.  .  11  octomaculata. 
Flagellum  mostly  yellow ;  species  of  Lower  California  .    .    . 

67  sparsa, 

82.  Head  large,  quadrate,  face  very  hairy  ....   62  laticeps     ^ 
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Head  ordinarf ,  face  not  so  bairy  ...   57  atlerit  9  var. 

83.  AbdoDien  black  or  dark  browD,  without  pale  marks    ...    84 

Abdomen  not  banded,  but  with  yellow  marks 86 

Abdomen  distinctly  banded 87 

84.  Cheeks  armed,  head  large,  clypeus  with  a  narrow  median 

line  and  broad  anterior  border  yellow,  two  yellow  spots 

above  clypeue 60  grandieepa      S 

Cheeks  unarmed,  clypeus  all  pale  except  the  usual  dots  .   .    86 

85.  Lateral  corners  of  clypeus  reaching  base  of  mandibles,  mar- 

ginal cell  shorter 3  ealifomiea     S 

Lateral  corners  of  olypeus  not  reaching  base  of  mandibles, 
marginal  cell  longer 61  erataicept     S 

86.  The  yellow  abdominal  marks  oblique,  dog-ear  marks  rep- 

resented by  dots  only 9  nevadetia*  9 

The  yellow  abdominal  marks  small  and  straight  .  46  tarda  S 

87.  Males 88 

Females 92 

88.  Cheeks  armed 6  ventralia. 

Cheeks  unarmed 89 

89.  Mesothoraz  granular,    abdominal   bands  without  lateral 

bulgings  on  proximal  margin,  face -markings  deep  yellow, 
22  ipharaleea  var. 
Mesothorax  smooth  and  shining 90 

90.  Middle  and  posterior  femora  yellow,  without  black  patches, 

abdominal  bands  regular,  though  with  sublateral  bulg- 
,  30  dubia 
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of  each  sex.  I  know  of  no  other  specimens,  and  nothing  is  known 
of  the  exact  locality  or  habits.  The  dark  chocolate-brown  head  and 
black  thorax  at  once  separate  this  species  from  P.  laUar.  In  both 
species  the  marginal  ceil  is  obliquely  truncate. 

S.  Perdita  latier  n.  sp.    Fig.  6,  (part  of  wing). 

i  9,  length  5 }-6  mm.,  broad,  head  large,  broader  than  long; 

head,  thorax,  legs  and  tip  of  abdomen  with  pubescence  consisting  of 

dull  white  erect  hairs;  punctuation  of  vertex,  mesothorax   and 

'^'s^^^^         scutellum  very  fine  and  close ;  upper  surface  of  nieta- 

^P^^    thorax   bare,   shining,   minutely  granular ;  dorsum   of 

^ abdomen  very  minutely  punctured,  the  punctures  on 

Fig.  6.  first  s^ment  very  sparse.  Tegulse  pale  testaceous ; 
wings  hyaline,  nervures  pale  brown,  stigma  little  developed,  3d 
discoidal  present,  marginal  about  as  long  as  1st  submarginal,  2d  sub- 
marginal  narrowed  more  than  half  to  marginal. 

^ . — Clypeus  prominent,  with  a  minute  tooth  on  each  side.  Head 
and  thorax  dark  gr^n,  metathorax  strongly  tinged  bluish.  Mandi- 
bles except  their  dark  tips,  clypeus,  lower  corner  of  face,  and  a  broad 
transverse  band  between  antennse,  dull  testaceous.  The  punctua- 
tion, which  is  close  before  the  ocelli,  becomes  sparse  behind  them. 
Antennse  dull  testaceous,  more  or  less  sufiused  with  blackish.  Legs 
dark  piceous,  the  front  of  the  anterior  tibisB  and  all  the  tibial  spurs, 
dull  testaceous.  Abdomen  shining,  ferruginous  ;  first  segment  more 
or  less  sufiused  with  blackish. 

9  . — Head  and  thorax  dark  green,  face  almost  black,  dorsum  of 
mesothorax  and  scutellum  purplish,  dorsum  of  metathorax  bluish. 

Antennse  dark  brown,  the  last  7  joints  of  flagellum  beneath  be- 
coming dull  testaceous  or  ferruginous.  Mandibles  yellowish-ferru- 
ginous, dark  at  tips.  Legs  colored  as  in  i.  Abdomen  brown- 
black,  the  margins  of  the  segments  sub  testaceous. 

Hab. — Las  Cruces,  N.  M.,  middle  of  August,  1895,  on  fiowers  of 
Sphwrakea  angustifolia,  3^,39-  (Ckll.,  4,806,  4,809,  4,814,  etc.) 
It  was  associated  with  Diadasia  and  Halictus, 

Obs..  P.  arcuata  Fox,  the  description  of  which  reads  rather  like 
latior,  is  of  a  different  group,  viz.  that  of  califomica,  etc. 

Species   of   California  and  Mexico,  with   the   clypeus   in   the    $ 
narrowly  produced  at  the  sides  to  the  bases  of  the  mandibles,  resemb- 
ling in  shape  apanama  hat,  f 

8.  PerdiU  oalifornioa  (Or.)  Cr.,  Cat.  Hym.,  1887,  p.  29«. 

$  Macrotera  califomica  Cr.,  Tr.  Am.'Ent.  Soc.,  1878,  p.  71.      (Hab.,  California). 

Three  specimens  are  known,  collected  by  Edwards  and  Crotch* 
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Nothing  is  known  of  exact  locality  or  habits.  The  following  notei 
were  made  from  ooe  of  the  tjpea. 

ClypeuB  p«Dama-hat-shaped,  aa  in  inUrrupla.  Cheeks  unarmed. 
Dog-«ar  marks  diatioct,  but  supraclvpeal  mark  wanting.  Head 
i]uite  large.     Mandibles  umple. 

The  lateral  faoe-marks  have  their  upper  iiDgle  a  right  angle,  and 
are  so  placed  as  to  be  exactly  level  with  top  of  clypeus,  the  dog-ear 
marks  projecting  a  little  above  the  sanie  level. 

The  mesothorax  ia  tolerably  shiny,  but  quite  closely  and  strongly 
punctured.  The  stigma  and  veins  are  brown,  not  very  dark ;  mar* 
ginal  long,  obliquely  truncate,  appendiculate,  poststigmatal  portion 
considerably  longer  than  substigmatal.  Stigma  small.  2d  sub- 
marginal  large,  narrowed  fully  one-half  to  raargiDal.  3d  discoidal 
distinct  but  rather  weak. 

The  following  tables  separate  ealifomiea  from  two  species  present- 
ing a  certain  superficial  resemblance  to  it. 

A.  (1).  Upper  margin  of  face- marks  forming  nearly  a  straight  line. 

Head   larger.    Marginal  cell  appendiculate.    Mai^ns  of 
abdominal  segments  very  distinctly  reddish -testaceous, 

(2).  Upper  margin  of  face-marks  forming  a  broad  W.  Head 
smaller.  Marginal  cell  not  appendiculate.  Margins  of 
abdominal  segments  not  reddish -testaceous,       =ziMteri»  £  • 

B.  (1).  Larger.     Supraclypeal   mark   absent.     Lateral  face-marki 
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§.  Perdita  i&terrapU  Or.,  Tr.  Am.  Ent  Soo.,  1878,  p.  70.     i   (Hab.,  California). 

Three  spedmens  were  found  bj  Crotch ;  we  have  no  iDformation 
18  to  exact  locality  or  habits.  From  one  of  the  types  I  noted  the 
following : 

(Theeks  unarmed,  quite  densely  (for  a  Perdita)  white  pubescent. 
Face  more  hairy  than  usual.  Clypeus  with  two  black  dots.  Lateral 
pale  patches  of  face  forming  nearly  right-angled  triangles,  the  upper 
angle  being  the  right  angle.  Mesothorax  granular,  dull.  Wings 
distinctly  smoky,  nervures  dark  brown.  Marginal  rather  long,  sub- 
stigmatal  portion  equal  to  poststigmatal.  Second  suhmarginal  nar- 
rowed about  or  hardly  one-half  to  marginal.  Third  discoidal  dis- 
tinct First  segment  of  abdomen,  except  its  distal  margin,  blue, 
granular,  in  strong  contrast  with  the  piceous  remaining  segments. 
P.fallaXf  which  presents  a  certain  superficial  resemblance  to  inter' 
rupta,  differs  as  follows : 

(1).  Its  clypeus  is  shaped  like  a  felt  hat,  not  like  a  panama  hat  as 
in  inUrrupta. 

(2).  The  upper  angle  of  lateral  face-marks  is  a  very  acute  angle. 

(3).  The  poststigmatal  portion  of  marginal  cell  is  distinctly  longer 
than  the  substigmatal. 

(4).  The  head  and  thorax  are  green,  whereas  they  are  blue  in 
interrupta. 

6.  Perdita  ventralii  Fox,  Proc.  Cala.  Acad.,  1893,  p.  17.      cf  (as  9  ex.  err.) ;   Proc. 
Gala.  Acad.,  1894,  p.  116  9. 

The  original  types,  three  specimens,  were  found  by  Mr.  Haines  on 

Margarita  Island,  L.  Gala.,  in  March.      Later,  the  same  collector 

obtained   numerous  examples    including  females,  on    Magdalena 

'  Island,  also  in  March.     These  islands  are  close  together,  a  little  south 

of  the  25th  parallel  of  latitude. 

The  S  has  the  cheeks  armed,  and  the  clypeus  panama-hat  shaped. 
In  the  9  the  cheeks  are  unarmed,  and  the  clypeus  difierently 
shaped.  In  the  S  the  mandibles  are  very  slender,  pointed ;  in  the 
9  stout,  notched  within.  In  view  of  these  difierences,  it  is  at  first 
hard  to  believe  that  they  are  sexes  of  one  species,  for  all  that  they 
agree  in  the  abdomen  with  its  sufiused  banding,  in  the  mesothorax, 
etc. 

P.  ventralis  is  smaller  than  mentzelice  and  pallidior,  and  difiers  by 
the  sufiused  banding  of  abdomen.  P.  mentzelicB  and  pallidior  have 
the  mesothorax  microscopically  tessellate,  with  distinct  sparse 
punctures ;  ventralis  has  it  very  shiny,  smooth,  hairless  except  the 


56  FROCEEDINGB  OF  THE  ACADEMY  OF  [1896. 

anterior  third,  which  is  sparsely  hairy  and  punctured.  The  thorax 
shines  distinctly  blue  in  ventrali»  t ,  but  in  the  9  it  hardly  goes  off 
a  pure  black.  The  S  reeemblea  ealijomica  in  its  face-markings, 
hut  is  so  much  smaller,  and  (he  <iog-ear  marks  are  much  more 
prominent.  The  vertex  is  minutely  roughened  ia  the  same  way  in 
^  and  9. 

The  face  in  the  9  is  all  dark,  not  so  in  the  S .  The  S  has  the 
lateral  fitce-marks  much  broader  than  long,  the  dog-ear  marks  well- 
developed,  but  the  supracly peal  mark  represented  only  by  a  dot 
adjacent  to  each  dc^-ear  mark. 

It  is  to  be  regretted  that  ventralU  ia  the  only  undoubted  member 
of  the  califomica  group  of  which  we  know  the  9  .  The  sexual  dif- 
ferences in  Perdita  are  very  unequal  in  the  different  species,  whether 
occurring  as  face-markings  or  as  structural  characters.  In  the  un- 
doubted sexes  of  P.  verbeainte,  the  clypeai  differences  are  not  so  great 
as  Id  ventralU,  but  the  difference  in  the  mandibles  is  actually  much 
greater. 
7.  Fndltx  m 


3 . — Length  about  51  mm.  Head  and  thorax  dark  blue.  Head 
rather  large,  cheeks  unarmed,  clypeus  panama-hat  shaped,  glossa 
very  long  and  unusually  hairy.  Cheeks  and  face  very  sparsely  hatry 
with  short  hairs.  Vertex  strongly  granular,  and  with  rather  close 
but  shallow  punctures.  Antennie  entirely  sepia-brown,  the  same 
color  above  as  below.  Mandibles  yellowish,  subtestaceous,  dark  at 
tips, simple,  not  particulariy  slender.    Face-markings  Bulpbur-yelloi 
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cell  rather  long,  very  distinctly  appendiculate,  poststigmatal  portion 
a  little  longer  than  substigmatal.  Second  submarginal  rather  large, 
narrowed  hardly  one-half  to  marginal,  the  narrowing  more  proximal 
than  distal.  Third  discoidal  distinct  Cubital  and  subdiscoidal 
nervures  produced  almost  to  wing-margin. 

Legs  sepia-brown ;  anterior  tibise  in  front,  and  a  stripe  on  middle 
tibis,  yellow. 

Abdomen  shining,  sepia-brown,  darker  toward  the  apex ;  venter 
nearly  the  same.  There  are  well-defined  yellow  marks  at  sides  of 
segments  2-5,  partly  passing  over  to  the  venter. 

Hob. — Mexico,  one  example  sent  by  Mr.  Fox.  Unhappily  we 
know  nothing  of  the  exact  locality  or  habits  of  this  interesting  species. 
It  is  the  only  Perdita  I  know  with  a  yellow  postscutellum. 

Two  gpedesfrom  Nevada,  known  only  in  the  9  ;  exact  locality  and 
habits  unknown. 

8.  Perdita  lonalii  Or.,  Tr.  Am.  Bnt  Soo.,  1879,  p.  202.     9  (Hab.,  Nevada). 

Ten  specimens  were  collected  by  Morrison.  From  one  of  these  I 
have  noted  as  follows : 

Clypeus  low  cork-helmet  type,  reaching  base  of  mandibles. 
Mesothorax  excessively  shiny,  dark  brassy-green,  very  sparsely  but 
distinctly  punctured.  Face  markings  pale  yellow.  Upper  margin 
of  clypeus  medially  truncate,  not  rounded.  Clypeus  all  yellow 
except  two  dark  dots.  Supraclypeal  patch  well-developed,  broad, 
but  not  twice  as  broad  as  long.  No  dog-ear  marks.  Sockets  of 
antennae  narrowly  ringed  with  yellow.  Lateral  face  marks  trian- 
gular, rather  broad,  coming  to  a  point  at  level  of  insertion  of 
antennae.  Upper  margin  of  face  marks  not  forming  a  W  but  V  V. 
Stigma  and  nervures  pale  testaceous,  stigma  large,  marginal  cell  with 
poststigmatal  portion  longer  than  substigmatal.  Second  submarginal 
large,  narrowed  one-half  to  marginal.    Third  discoidal  distinct. 

Abdomen  above  yellow  with  four  black  bands,  and  a  black  mark 
on  each  side  of  first  segment.  The  abdomen  is  peculiar  for  the 
black  bands  being  very  distinct,  neither  notched  nor  interrupted  in 
the  middle,  and  narrower  than  the  yellow  between  them. 

From  zebrata  and  bakerce  it  may  be  known  by  the  black  bands  of 
abdomen  not  being  united  on  lateral  margin,  the  anterior  tibise  all 
yellow,  the  lateral  triangle  of  face  broader  and  the  face  markings 
lemon-yellow.  From  ealieis  9  it  is  distinguished  at  once  by  the 
very  much  broader  lateral  face-marks. 

5 
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9.  ?«Tdlte  iMVadeniii  d.  ap. 

$ . — Length  almost  6  mm.  Head  bo  dark  green  as  to  seem 
black ;  thorax  pitch  black,  with  the  metathorax  greeD.  In  certain 
ligfata  the  prothoraz  and  anterior  part  of  the  niesethorax  present  a 
greenish  luBtre.  Head  moderately  large,  broader  than  long,  de- 
pressed on  vertex;  clypeus  ahaped  like  a  rather  low  cocked-hat, 
flattened  at  the  top,  the  teeth  of  anterior  margin  dark  and  rather 
long.  Vertex  dull,  rugulose.  Face  and  cheeks  with  sparse  incon- 
spicuous hairs.  Antennte  dark  brown ;  the  flagellum  paler,  inclin- 
ing to  yellow  beneath.  Pace-markings  pale  dull  yellowish ;  clypeus 
pale  with  two  broad  divergent  black  bars  and  a  black  dot  distad  of 
each,  supraclypeal  mark  represented  by  two  round  or  suboval  spots ; 
dog-ear  marks  represented  by  obscure  small  spots,  not  alike  on  both 
udee ;  lateral  pale  patches  triangular,  the  upper  angle  an  acute  one 
and  level  with  the  iusertion  of  the  antennie,  the  shortest  side  of  the 
triangle  at  least  two-thirds  the  length  of  the  longest  Mesothoraz 
shiny,  hardly  granular,  sparsely  hairy  and  punctate.  Thorax  all 
dark,  except  the  tubercles,  which  are  pale  yellow.  Metathorax 
granular. 

Teguliepale  testaceous.  Wings  hyaline, faintly  smoky,  uervures 
and  stigma  pale  brown,  stigma  centrally  aubhyaline.  Marginal 
cell  moderately  long,  obliquely  truncate,  postatigmatal  portion  a 
very  little  longer  than  substigmatal.  Becond  submai^nal  large, 
narrowed  ou  its  distal  side  one-half  to  marginal.  Third  discoidal 
distinct.  Legs  dark  brown,  anterior  knees,  anterior  tibiie  in  front 
and  Blripe  on  midille  tibia 
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C.  (1).  Larger,  clypeas  higher,  supraclypeal  mark  absent,  lateral 

marks  notched  within,    .        .  odomaeulata  9 . 

(2).  Smaller,  clypeus  lower,  supraclypeal  mark  present,  lateral 

marks  not  notched  within,  =nevaden9is  9  . 

Species  found  ecut  of  the  95th  meridian. 
10.  Perdita  obseurata  Cr.,  Tr.  Am.  Ent.  Soo.,  1878,  p.  70.    cf  9  (Hab.,  Georgia). 

One  male  and  one  female  were  found  by  Morrison.  I  have  made 
the  following  description  from  the  female  ;  the  student  will  observe 
that  in  some  points  it  disagrees  with  that  of  Cresson,  notwithstand- 
ing that  it  is  from  the  same  specimen. 

9 . — Head  and  thorax  dark  bluish-green.  Clypeus  broad,  not 
much  attenuate  at  sides,  reaching  base  of  mandibles.  Face-mark- 
ings pale  yellow,  lateral  marks  very  narrow,  inversely  club-shaped, 
reaching  as  far  as  level  of  insertion  of  antenna.  Clypeus  without 
marks,  except  a  very  distinct  central  one,  shaped  like  an  inverted 
«gg-cup  with  the  egg  in  it,  the  base  at  posterior  clypeal  border,  the 
apex  not  reaching  anterior  border  of  clypeus.  Mandibles  except 
tips  pale  yellow.  Mesothorax  shiny.  Tubercles  rather  pale  brown- 
ish. Hind  margin  of  prothorax  with  two  small  yellow  spots.  Wings 
hyaline,  stigma  very  large,  pale  yellowish,  veins  colorless.  Mar- 
ginal cell  with  the  substigmatal  portion  a  little  longer  than  the  post- 
stigmatal.  First  submarginal  very  long,  longer  than  marginal. 
Second  submarginal  short,  suboval  and  high,  narrowed  about  one- 
half  to  marginal.  On  one  side  there  is  a  small  petiolate  submarginal 
cell  between  normal  1st  and  2d  submarginals,  it  receives  the  first 
recurrent  nervure,  and  is  approximately  an  equilateral  triangle. 
Third  discoidal  distinct.  The  broadly  interrupted  narrow  fascise 
on  abdomen  are  not  obscure  or  suffused,  but  clean-cut  and  dbtinct. 
It  differs  from  the  9  of  affinis  by  the  lateral  face-marks  being 
pointed  above,  the  clypeus  dark  marked  with  light,  the  mes(>thorax 
shiny,  the  nervures  colorless,  and  the  abdominal  marks  yellowish. 

The  S  I  have  not  seen  ;  Mr.  Fox  has  kindly  sent  me  a  sketch  of 
the  face-markings,  showing  the  face  entirely  yellow  below  the  level 
of  the  antenna,  the  yellow  not  extending  upward  at  all  in  the 
median  line,  but  obliquely  extending  upward  at  the  sides  from  the 
antennal  socket  to  the  orbital  margin,  where  it  eudn  at  an  angle  of 
about  50°.     The  cheeks,  Mr.  Fox  informs  me,  are  not  armed. 

Mr.  Charles  Robertson  tells  me  that  at  Orlando,  Florida,  on  Maroli 
16th,  he  captured  a  S  obscurcUa  on  flowers  of  IlydrocUyle  umhdhiOt. 
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«(S*;).    Cr.,Cat.  Api<Ife,1BT8,  p.  2ie. 

P,iHi>rgui  S-macnlaiHi  Sijp,  LoDg'a  2d.  Eip«l.,  li,  p.  35D,  ISU.  j?  (H»b.,  V. 
8.). 

I  have  a  9  from  New  York  State,  Bent  by  Dr.  Skinner,  and  s  f 
from  Bontbem  IllinoiB,  eent  by  Mr.  Robenlon.  Mr.Fox  inforras  me 
tbat  he  has  seen  specimena  from  the  White  Mb.,  N.  H.,  collected  by 
Mra.  SloHSon,New  York,  New  Jersey  and  Virginia.  He  has  taken  it  in 
Bouthem  New  Jtnej,  but  sparingly.  Prof.  J.  B.  Smith  reports  it 
from  WeBtville,  N.  J.,  on  Oresson's  authority.  Ofits  habits,  nothing 
has  been  recorded,  but  Mr.  C.  Robertson  infonna  me  that  he  bat 
taken  it  from  Aug.  13th  to  Sept  20th,  on  flowers  of  Solidagotanad- 
entia,  Coreoptit  aritlosa  and  Alter  ericoides  var.  villonu. 

Three  allied  ^ecia  found  on  Mentzelia  in  New  Mexico. 
18.  Ferdita  a«nti«U«  n.  ip. 

S . — About  5i  mm.  long.  Head  rather  large,  quadrate,  broader 
than  thorax,  mandibles  simple,  cheeks  beneath  with  a  prominent 
tooth,  lower  margin  of  clypeua  nearly  straight;  vertex  finely 
rugulose,  with  sparse  feeble  punctures  between  the  ocelli  and  the 
antennce ;  eyes  narrow.  Color  very  dark  blue-green,  with  the  whole 
of  the  face  beneath  the  antennee,  and  the  lower  half  of  the  cheeks, 
including  the  spines,  orange -yellow.  On  each  side  of  the  face  the 
yellow  extends  upward,  narrowing  to  a  point  on  the  orbital  margia 
about  two-thirds  the  length  of  the  scape  above  the  level  of  the 
insertion  of  the  antennse.  Mandibles  yellow  with  ferruginous  tips. 
Antennae  yellow,  becoming  deep  orange  toward  their  tips;   the 
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black  bands.  Venter  orange,  immaculate.  Quite  as  often,  perhaps 
more  frequently,  the  abdomen  is  shining  black  above,  except  the 
terminal  segment  which  is  testaceous,  and  the  more  or  less  obviously 
testaceous  distal  margins  of  the  other  segments. 

9 . — Somewhat  larger  ;  head  rounder,  not  broader  than  thorax. 
Punctures  of  mesothorax  distinct  but  scattered.  The  pale  markings 
all  yellowish-white  instead  of  yellow.  Face  dark,  clypeus  black 
contrasting  with  the  green  upper  part  of  face.  An  irregularly 
triangular  yellowbh-white  patch  on  each  lower  comer  of  face 
between  clypeus  and  orbit.  Coxse  black,  their  ends  whitish.  Femora 
black,  their  tips  whitish.  Tibise  whitish,  middle  and  hind  tibias 
largely  suffused  with  black.  Dorsum  of  abdomen  with  the  black 
oearly  covering  the  segments,  leaving  transverse  white  areas  or 
bands,  not  continued  to  lateral  margin,  on  segments  2-4.  Venter 
whitish,  not  banded. 

Hob, — Santa  F^,  N.  M.,  close  to  the  Denver  &  Rio  Grande  depot, 
at  flowers  of  Menzelia  nuda,  Aug.  3,  1895,  many  specimens.  They 
were  associated  with  Bomhus  (abundant)  and  Andrena  (rare). 

18.  Perdita  pallidior  n.  sp. 

$ . — Resembles  the  S  of  metitzelicB,  but  differs  in  the  cheeks  being 
unarmed  beneath,  in  the  smaller  head,  the  second  submarginal  cell 
more  narrowed  above,  the  legs  entirely  yellow,  the  abdomen  above 
orange-yellow,  with  the  first  segment  nearly  all  dark  brown  or 
black,  and  a  dark  brown  band  on  segments  2  and  3,  that  on  3d  fail- 
ing some  distance  before  the  lateral  margin. 

9  . — Resembles  the  9  of  menizelloe,  but  differs  in  the  legs  being 
all  yellowish-white,  except  a  dusky  shade  on  inside  of  anterior 
femora,  and  outside  of  middle  and  posterior  tibise.  The  white  sub- 
triangular  marks  on  sides  of  face  are  rather  more  produced  upward 
along  the  orbital  margin.  The  abdomen  above  is  yellowish-white, 
the  first  segment  with  a  broad  brown-black  ring,  the  second  and 
third  segments  with  dark  bands,  the  fourth  segment  with  a  pair  of 
dark  spots,  suffused  in  outline. 

Hab. — Albuquerque,  N.  M.,  close  to  Prof.  Hadley's  house,  abun- 
dant on  flowers  of  Mentzelia  nuda,  Aug.  15,  1895.  A  single  9  was 
also  swept  from  Gutierrezia  sarothrce  (det.  E.  O.  Wooton)  at  the 
same  time  and  place.  No  other  bees  were  then  found  upon  the 
Mentzelia,  except  Perdita  pulchrior.  On  the  Gutierrezia  were  found 
also  Perdita  gtUierrezice  and  P,  austini,  one  each. 
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14.  Psrdite  pvlohiior  n.  >p.    Fig.  7,  (pftrt  of  iriog). 

J . — Resembles  the  S  ofpallidtor,  but  rather  larger  and  stoutly 

built,  with  the  cheeks  armed  below  with  a  prominent  spine.    Head 

large  and  subquadrate.    Second  submarginal  not  so  much  narrowed 

"f-^_^^      above.      Legs  entirely  yellow.      Abdomen  above  shiny 

P'w™\.  pale  orange-yellow,  the  first  segment  mostly  black,  Bevond 

with  a  pair  of  dark  spots ;  no  dark  bands.    The  second 

Fig.  T.       segment  may  have  its  lateral  margins  also  dark,  and  the 

third  segment  may  show  spots. 

Hab, — Albuquerque,  N.  M.,  on  MenUelia  nu(fa,same  time  aod  place 
napallidior,  two  males  (Ckli.,  4,537.  4,-538).  On  Sept.  12th,  I  was 
surprised  to  take  another  example,  also  a  male,  on  BigeUivia  wrigktU 
close  to  the  Agricultural  College,  Las  Cruces,  N.  M.  This  species 
may  possibly  represent  a  dimorphic  S  ofpaUidior;  the  $  iseither 
unknown,  or  not  to  be  separated  from  those  presumably  referable  to 
pallidior. 

Four  tpecie$  found  on  Larrea  in  New  Mexico. 

15.  FardlU  luT««  d.  sp.    Fig.  8.  (itigniB  «td). 

S . — Hardly  4  mm.  long,  bright  orange-yellow,  smooth  and  shiny; 
pubescence  consisting  of  sparse  white  hairs  on  vertex,  cheeks  beneath, 
mesothorax,    pleura,    tibiie,   tarsi,  apex  and  venter  of 
abdomen.    Head    very  large,  considerably  larger  than 
the  small  thorax,  subquadrate ;  clypeus  produced  into 
ceks  witli   iL  .-'tout  s 
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they  are  divergent.  Wings  as  in  larreoR,  but  the  marginal  cell 
rather  more  produced  beyond  stigma.  A  keel  between  antennae, 
giving  place  to  a  groove  running  upward  to  middle  ocellus.  Color 
deep  orange,  with  dark  markings.  A  black  spot  before  the  upper 
part  of  each  anterior  orbital  margin  ;  a  large  green-metallic  patch 
on  vertex,  enclosing  the  two  posterior  ocelli,  but  just  escaping  the 
anterior  one  or  only  partly  enclosing  it ;  mesothorax  shiny  metallic 
olive-green,  except  rather  broad  yellow  lateral  margins  ;  dorsum  of 
metathorax  dark  green ;  a  large  round  dark  patch  on  sides  of  thorax 
beneath.  Abdomen  above  more  or  less  suffused  with  brown,  which 
is  dark  at  base  of  first  and  apex  of  second  segments,  and  becomes 
reddish  on  last  two  segments.  Hind  legs  tinged  with  brown. 
Mandibles  simple  as  in  larrece. 

Hah, — San  Marcial,  N.  M.,  on  Larrea  at  the  same  time  and  place 
as  P.  larrecB.    One  specimen. 

17.  Perdita  larreamm  d.  sp. 

9  . — 4  mm.  long.  Head  dark  brassy-green,  thorax  black,  pleura 
and  metathorax  bluish,  abdomen  dark  sepia-brown.  Head  rounded, 
rather  large,  vertex  conspicuously  roughened,  cheeks  and  occiput 
with  a  rather  dense  fringe  of  white  hairs,  clypeus  and  sides  of  face 
very  narrowly  pale  yellowish-ferruginous,  the  pale  color  continuing 
along  orbital  margin  some  distance  above  level  of  antennae,  but  so 
thin  that  its  termination  is  diffiult  to  trace. 

Antennae  blackish  above,  yellowish  beneath. 

Tubercles  and  hind  border  of  prothorax  narrowly,  yellowish. 
Anterior  portion  of  mesothorax  curiously  ornamented  with  appressed 
pure  white  hairs.  Mesothorax  appearing  granular,  microscopically 
reticulate,  with  very  sparse  shallow  punctures. 

Legs  brown,  anterior  tibiae  and  tarsi  dull  yellow.  Tegulae  yellow- 
ish-hyaline. Wings  hyaline,  nervu res  white  or  colorless.  Marginal 
cell  with  its  substigmatal  portion  fully  twice  as  long  as  the  post- 
stigmatal.  Second  submarginal  triangular,  bulging  without,  nar- 
rowing to  a  point  at  marginal.     Third  discoidal  distinct. 

Abdomen  above  sepia-brown,  the  proximal  ends  of  the  first  two 
segments  slightly  yellowish.     Venter  dull  brownish-yellow. 

Hab, — San  Marcial,  N.  M.,  on  Larrea  at  the  same  time  and  place 
as  P.  larrece.    Three  specimens. 

There  are  three  possibilities  regarding  the  last  three  species  : 

(1).  That  they  are  three  distinct  species. 

(2).  That  the  males  represent  two  valid  species,  and  larreai*um 
the  9  of  one  of  them. 
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(3).  That  there  ia  ooljr  one  species,  larrea,  mareialit  beiDg  the 
dimorphic  i  and /drrearMm  the  Dormal  9  oftheBame. 

While  I  incline  to  one  of  the  latter  suppositions,  the  difference 
between  the  three  forms  is  ver]r  great,  so  that  iu  the  absence  of 
further  evidence  they  must  be  ])roTisioQall7  regarded  as  species. 
IB.  FsrditK  (•mioHmlaa  n.  ap. 

9 . — Length  6  mm.  Unusually  hairy,  the  pubescence  erect  and 
nhite.  Head  of  ordinary  size,  darli  greenish-blue,  bluer  at  sides  of 
face,  more  brassy-green  between  antennte.  Vertex  finely  rugulose, 
punctured.  Clypeus  high,  pitch-black,  smooth  with  large  moder- 
ately close  punctures.  The  only  face- markings  consist  of  a  shining, 
hairless,  bright  sulphur- yellow  oval  patch  on  each  side  of  the  clypeus, 
separated  from  the  eye  margin  by  a  distance  at  least  equal  to  tta 
own  diameter 

Antennie  dark -brown,  scape  black,  last  joint  of  flagelluin  becom- 
ing pale.  The  antennte  are  rather  conspicuously  enlarged  toward 
their  ends. 

Meaotborax  and  scutellum  smooth  and  shining,  but  with  deep, 
large  and  rather  close  punctures.  Thorax  all  black,  except  the 
metathorax  which  is  blue.     Pleura  with  quite  long  while  hairs. 

Tegulie  hyaline.  Wings  milky-hyaline,  stigma  very  pale  yellow, 
hyaline  in  middle,  nervures  colorless,  costal  nervure  black.  Marginal 
cell  rather  short,  appendiculate,  poststigmatal  portion  hardly  longer 
than  Eubstigmatal.    Second  submarginal  large,  narrowed  about  one- 
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elongate  mark  adjacent  to  hind  border  of  clypeus,  narrowing  medi- 
allj,  and  a  triangular  patch  on  each  side  of  face,  not  quite  reaching 
to  level  of  insertion  of  antennae,  white.  Mandibles  white  with  rufous 
dps.  Cheeks  rather  densely  white-hairy.  Antennae  with  the  scape 
black  above,  white  beneath ;  funicle  and  flagelluni  black  or  very 
dark  brown,  last  joint  of  latter  pale  at  tip.  Thorax  shiny,  rather 
densely  pubescent  for  a  Perdita^  mesothorax  very  dark  bottle  green, 
median  groove  very  distinct.  Tubercles  and  posterior  median  border 
of  prothorax  white.  Tegulae  brownish,  with  a  white  spot  on  ante- 
rior half.  Scutellum  quite  brassy-green.  Metathorax  dark  blue, 
distinctly  rugulose.     Pleura  smooth,  dark  blue. 

Legs  white ;  with  the  femora  except  ends,  most  of  hind  coxae,  a 
patch  behind  each  of  the  four  anterior  tibiae,  the  hind  tibiae  except 
basal  third,  and  the  hind  tarsi,  black.  Wings  hyaline,  nervures 
fuscous,  stigma  margined  with  fuscous.  Marginal  cell  with  the  post- 
stigmatal  portion  about  or  hardly  as  long  as  the  substigmatal ; 
second  submarginal  narrowed  about  one-half  to  marginal ;  third 
discoidal  distinct. 

Abdomen  above  and  below  with  the  last  two  segments  entirely 
rufous,  without  markings.  Segments  1-3  above  white,  with  black 
bands  at  proximal  and  distal  margins  of  segments,  those  on  proximal 
margins  of  segments  2  and  3  very  narrow,  and  that  on  distal  mar- 
gin of  3d  represented  only  by  a  line  of  mottling.  (Ckll.,  3,262,  etc.) 

Mut.  9  • — Clypeus  with  two  longitudinal  black  lines  or  bands  in 
addition  to  the  marks  above  described.     (Ckll.,  3,259). 

S . — The  whole  of  the  face  beneath  the  level  of  the  antennae  white, 
except  the  two  black  dots  on  clypeus.  Along  the  orbits  the  white 
is  further  produced  a  short  distance,  rapidly  narrowing  to  a  point. 
Second  submarginal  narrowed  distinctly  more  than  half  to  marginal. 
Last  three  segments  of  abdomen  rufous.  Cheeks  unarmed.  (Ckll., 
3,261). 

Hab. — Albuquerque,  N.  M.,  June  30,  1895,  in  numbers  at  flowers 
of  Oroton  texensis.  In  August,  Miss  Myrtle  Boyle 'found  a  single 
specimen  at  La  Tenaja,  near  Santa  F^.  I  looked  for  it  at  Santa  F^, 
hut  failed  to  find  it,  though  the  Crotoii  is  abundant. 

A  small  species  uiih  orange  or  orange-rufous  abdomen  found  on 
Chamcesaracha. 

SO.  Perdita  ohamaBiaraohse  n.  sp. 

S . — Si  mm.  long.     Head  and  thorax  shining  dark  blue,  abdomen 
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brownish-orange.  Vertex  granular.  Head  rouDded.  Pace  below 
antennae  yellowish-white,  the  upper  border  of  the  pale  color  ooind< 
dent  with  the  lower  level  of  the  insertion  of  the  anteDDfe,  except 
that  on  each  aide  of  the  dog-ear  plate  there  is  a  notch  formed  by  an 
incuraion  of  the  dark  color.  Clypeus  with  a  small  black  spot  on 
each  aide.  Mandibles  rufous  at  tips.  Antennfe  dark  above,  below 
dirty  yellowish,  the  scape  whiter.  Sidee  of  face  with  appreased  white 
hairs.  Cheeks  unarmed,  rather  densely  clothed  beneath  with  ere<A 
white  hairs.  Sides  of  metathorax,  and  post  scu  tell  urn,  with  similar 
hairs.  Tubercles  yellowish -white,  tegulie  hyaline.  Wings  hyaline, 
nervures  very  pale  etraw-yellow,  third  discoidal  very  weak,  second 
Bubmaiginal  narrowing  about  one-half  to  marginal.  Legs  pale 
yellow,  a  dark  patch  on  anterior  femora,  and  middle  and  posterior 
femora  and  tibite  largely  dark.  Abdomen  above  bandleBs,  first 
segment  dark  at  base.     Venter  entirely  orange.     (Ckll.,  4,568,  etc). 

9  . — Closely  similar,  but  the  dog-ear  marks  and  pale  mark  above 
clypeus  wanting,  i.  e.,  the  pale  color  on  face  is  confined  to  the  clypeus 
and  triangular  marks  at  sides  of  face.    (Ckll.,  4,573). 

Hab. — Albuquerque,  N,  M.,  in  the  old  town  at  flowers  of  Chamxt- 
aaracha  ooronopvt,  Aug.  16,  1895,  abundant.  Also  at  Santa  F^,  in 
the  capitol  grounds,  on  flowers  of  C.  corotiopvs,  Aug.  2,  1895,  two 
specimens.  At  Santa  P^  it  was  associated  on  the  flowers  with  Halie- 
tut  S  and  Collelet.  This  species  resembles  P.  $emicrocea,  but  that 
has  the  face  dark  in  the  $ . 
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notched  on  inner  side  near  end,  but  not  actually  bifid.     Cheeks  quite 
densely  hairy.    Antennse  dark  brown,  almost  black  above. 

Tubercles,  and  hind  border  of  prothorax  more  or  less,  very  pale 
yellowish.  Mesothorax  bulging  in  front,  not  very  shiny,  dark  brassy, 
hardly  green,  quite  pubescent  with  erect  whitish  hairs.  Sides  of 
metathorax  with  tufts  of  hairs,  but  postscutellum  not  conspicuously 
hairy. 

Tegulse  hyaline.  Wings  hyaline,  nervures  very  pale  yellowish, 
almost  colorless,  stigma  margined  with  brown.  Marginal  cell  rather 
long,  poststigmatal  portion  distinctly  longer  than  substigmatal.  First 
aubmarginal  not  nearly  so  large  as  first  discoidal.  Second  sub- 
marginal  large,  narrowing  hardly  one-half  to  marginal.  Third  dis- 
coidal quite  distinct. 

Legs  black  ;  anterior  knees,  anterior  tibiae  in  front,  middle  tibiae 
at  tip  behind,  dull  yellow.  Abdomen  rather  narrow,  black  ;  second, 
third  and  fourth  segments  at  base  with  a  broad  pale  yellowish  band, 
slightly  notched  in  middle  behind.  Venter  dark  brown.  The 
abdominal  bands  have  a  slightly  greenish  tint,  so  that  when  the 
insect  is  alive  on  the  flowers  it  rather  suggests  a  miniature  Nomia 
similar  to  N.  punctata. 

$ . — Length  6  mm.  Cheeks  unarmed.  Light  markings  all  deep 
saflron-yellow,  instead  of  pale  greenish-yellow.  Mandibles  simple, 
yellow  with  ferruginous  tips.  Face  beneath  antennae  all  yellow, 
except  two  black  dots  on  clypeus,  the  yellow  moreover  extending 
upward  at  sides  of  face,  coming  to  a  point  at  an  angle  of  about  50^, 
not  quite  so  far  up  as  the  length  of  the  scape  above  level  of  insertion 
of  antennae.  Antenna;  yellow  ;  funicle,  flagellura  and  end  of  scape 
above,  dark  brown. 

Yellow  hind  margin  of  prothorax  connecting  with  yellow  tuber- 
cles. Legs  yellow;  part  of  middle  coxae,  posterior  coxae  except  ends 
and  a  spot  behind,  a  large  patch  on  anterior  and  middle  femora 
behind,  a  patch  on  both  sides  of  hind  femora,  a  large  patch  on 
middle  tibiae,  and  outer  side  of  hind  tibiae  and  tarsi,  black.  Pleura 
with  a  round  yellow  patch,  not  very  conspicuous,  in  front. 

Abdomen  above  shining,  dark  brown,  with  rather  broad  yellow 
bands  at  proximal  margins  of  segments  2-5,  that  on  4  narrowest, 
that  on  5  broadest,  and  notched  behind  medially.  Sixth  segment 
dull  rufous  with  a  brown  rather  suffused  band.   Venter  dull  orange. 

Hab, — Las  Cruces,  N.  M.,  common  at  flowers  of  Sphceralcea  an- 
gustifolia,  middle  of  August  to  middle  of  September,  1895. 
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P.  ■pk»nleM»,  not  kltlooU. 

9 . — Nerrures  dark  hroTrn.  A  light  spot  on  eacb  side  of  6th 
abdominal  segment.  (Ckll.,  3,850).  The  spots  on  5th  segment  may 
be  absent  as  in  the  type. 

i . — Nervures  dark,  as  in  the  9  .  The  dog-ear  marks  have  more 
or  less  of  a  dark  border  below. 

Mut.  BUFFUBA.  S . — Abdomen  above  suSused  with  brown,  only 
the  yellow  bands  on  segments  2  and  3  remaining.  Dog-ear  marks 
reduced,  their  lower  half  often  wanting. 

Mut.  9 . — Ouly  6  mm.  long.  Abdominal  bands  narrow,  that  on 
segment  5th  present  though  interrupted  in  the  middle.  (Ckll.,  3,849). 
This  may  be  the  proper  9  of  mut.  auffusa. 

Hab. — Santa  F^,  N.  M.,  common  at  flowers  of  Sphteraleea  angu»- 
tifolia;  the  males  much  more  frequent  than  the  females.  The 
species  was  first  taken  in  Mr.  Boyle's  garden  on  July  25,  1895;  2 
normal  S  alticola,  2  if  tuffuta.  On  July  27th  were  taken  seTentl 
males,  about  equally  divided  between  alticola  proper  and  mffata, 
and  also  two  femalee.  The  latest  date  I  have  ia  Aug.  8th,  a  9  taken 
by  Miss  Myrtle  Boyle.  The  S  differs  from  zebrata  S  by  it*  very 
dark  (not  bluish)  thorax,  much  yellower  light  markings,  darker 
stigma,  and  rather  differently  shaped  face-markings. 

A  epedes  found  on  Cleome  semiUita  (C.  inle^rifoUa). 

28.  FerdlU  lebrkU  Cr.,  Tr.  Am.  Eot.  Soc.,  1878,  p.  B9.      {  (Hab.,  Colondo). 

t  PiTiiita  i-oni'nuCkll.,  Pn».  PhilL  Aud..  t89&,  p.  17.    (Hob.,  Rut>  F£,  N.  M.). 
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it  from  Fort  Collins,  Colorado,  where  it  was  collected  in  August ; 
this  is  the  most  Dorthem  locality  known  for  it.  The  most  southern 
locality  is  Alma,  Socorro  Co.,  N.  M.,  where  it  was  found  by  Mr* 
Alfired  Holt.    I  have  myself  collected  it  as  follows : 

(1).  Albuquerque,  June  «30th  and  Aug.  16, 1895.  (2).  Lamy,  N. 
M.,  July  2d  and  July  13th.  (3).  Santa  F^,  N.  M.,  July  5th  to 
Aug.  3d.  (4).  Watrous,  N.  M.,  July  13th.  (5).  Las  Vegas,  N. 
M.,  July.    (6).  La  Junta,  Colo.,  July. 

Everywhere  it  is  found  in  great  abundance  on  flowers  of  Cleome 
Bcrrulataf  and  on  nothing  else ;  whereas  the  closely  allied  P.  bakercR 
is  found  on  Solidago.  On  July  12th,  at  Santa  F^,  I  saw  them  settle 
on  the  stamens  of  the  Cleome^  climb  to  the  top,  and  collect  the  pollen. 
At  Watrous  I  saw  one  inserting  its  tongue  in  the  base  of  the  flower, 
running  down  the  inner  surface  of  the  petals. 

In  the  $  s  the  face-markings  are  very  constant,  but  frequently  the 
light  bands  of  the  abdomen  will  be  interrupted  on  segments  3  and  4. 
The  9  8  vary  much  in  the  clypeal  marks,  from  no  marks  on  the 
dypeus  but  the  usual  pair  of  dots,  to  two  black  bars  or  even  an 
almost  wholly  black  clypeus.  These  variations  do  not  seem  to  have 
any  reference  to  the  environment. 

Mr.  Fox  has  examined  for  me  all  Cresson's  type  specimens  of 
tehraia  ( 9 )  and  reports  that  they  have  the  supraclypeal  spot 
notched  above,  except  one,  which  has  it  divided  in  two.  This  last 
was  the  one  Cresson  actually  had  in  hand  when  describing,  as  may 
be  seen  from  his  description. '  The  clypeus  in  four  specimens  is  bi- 
spotted  with  black,  in  one  entirely  yellov^. 

A  species  very  like  P,  zebrata,  found  on  Solidago  in  Colorado, 
84.  Perdita  bakera  d.  sp.  or  race.     Figp.  11,  12,  (head  and  cf  genitalia). 

^. — Like  the  S  of  P.  zehrata,  but  seems  to  average  smaller,  the 
pale  bands  of  the  abdomen  are  small  and  interrupted,  at  least  on 
the  third  and  fourth  segments,  and  the  supraclypeal  mark  is  nearly 
twice  as  broad  as  loner-  Sometimes  the  abdominal  bands  are  entire, 
but  the  supraclypeal  mark  still  aflbrds  a  distinguishing  character. 

9 . — Seems  to  differ  only  from  9  zehrata  in  its  broader  supra- 
clypeal mark,  notched  in  the  middle. 

^a6.— Fort  Collins,  Colorado,  12  ^,  3  9,  sent  by  Mr.  C.  F. 
Baker.  They  were  collected  as  follows:  (1).  On  Solidago  canad- 
ensis^ Aug.  8,  1895,  both  sexes.  (2).  On  Solidago  canadensis,  Aug. 
15, 1895,  a  ^ .  (3).  On  sticky  flower-buds  of  Helianthus  annmis, 
Aug.  20,  1895,  two  ^  s. 
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When  Mr.  Baker  sent  me  this  species,  with  the  statement  that  it 
was  found  on  Solidago,  I  could  hardly  believe  there  had  not  been 
some  miBtake,  aa  it  bo  nearly  resembled  P.  tebrata,  vhich  I  have 
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Fig.  12.  Fig.  11. 

found  always  on  CUome,  never  on  Solidago.  Mr.  Baker,  however, 
assures  me  that  there  has  been  no  mistake ;  and  on  re-examining  the 
series  I  find  that  it  differs  from  zebrata,  in  the  males  at  least,  by  the 
average  ^eater  reduction  of  the  pale  bands  of  the  abdomen,  and 
constantly  in  the  broader  supraclypeal  mark.  We  thus  appear  to 
have  a  species  in  the  early  stages  of  difierentiation,  perhaps  hardly 
to  be  regarded  as  more  than  a  race  of  tebrala.  I  have  taken  the 
liberty  of  naming  it  after  Mrs.  Baker,  who  has  collected  part  of  the 
material  received  from  Fort  ColUos. 

Since  the  above  was  written,  I  have  examined  the  ^  genitalia  of 
eontna  (tebrata)  and  bakene,  and  find  apparently  good  distinctions. 
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cell  has  the  poststigmatal  portion  appreciably  longer  than  the  sub- 
stigmatal,  the  third  discoidal  is  distinct 

From  P.  pedidis,  it  differs  thus : 

(1).  Larger,  mesothorax  dull,  granulated,  markings  of  face  and 
abdomen  yellowish, =affinis  $ . 

(2).  Smaller,  mesothorax  smogth,  very  shiny,  markings  of  face 
and  abdomen  white, ^pedidia  9  • 

In  its  face-markings,  dull  mesothorax  and  dark  nervures  P. 
offinis  9  agrees  precisely  with  octomaeulata  9 ,  but  it  differs  thus : 

(1).  Larger,  markings  of  abdomen  chrome-yellow,  wings  tinged 
smoky  or  yellowish,    ....      =oetomaeulata  9  • 

(2).  Smaller,  markings  of  abdomen  creamy  or  yellowish-white, 
wings  clear  or  nearly  so,      ...         .        =^affinU  9  • 

I  have  not  seen  the  i  of  affinis.  Mr.  Fox  kindly  sends  me  a 
sketch  of  the  face-markings,  showing  the  face  all  yellow  below  the 
level  of  the  antennae,  the  yellow  extending  above  in  the  median  line 
as  a  small  rounded  projection,  and  at  the  sides  obliquely  from  the 
antennal  sockets  to  the  orbital  margin,  where  it  ends  at  an  angle 
of  about  50^.  Thus  the  face-markings  of  affinis  $  differ  at  once 
from  those  of  octomaeulata  $ ,  which  has  the  yellow  confined  to 
clypeus  and  sides  of  face,  except  a  couple  of  small  spots  or  streaks 
in  the  place  of  the  supraclypeal  mark. 

f%,  Perdita  sexmaoulataCkll.,  Proc.  Phila.  Acad.,  1895,  p.  12.    9  (Hab.,  Santa  F£, 

N.  M.). 

The  unique  type  was  taken  on  July  25th  ;  it  could  hardly  have  been 
on  Solidago,  which  would  not,  I  think,  be  in  flower  at  Santa  F^  at 
that  time.  I  have  a  note  in  my  diary  that  on  Aug.  2,  1895,  Solid- 
ago  canadensis  was  only  beginning  to  flower,  and  was  visited  by  a 
few  Halidus.  The  form  found  on  Solidago  in  Colorado  represents 
a  variety,  as  follows : 

Var.  punctata  9 . 

Length  about  6  mm. ;  abdomen  with  only  4  pale  dots,  on  segments 
3  and  4.  As  it  is  possible  that  this  will  prove  to  be  a  distinct 
species  when  a  good  series  is  collected,  the  following  additional 
particulars  are  offered : 

Head  and  thorax  greenish-black,  metathorax  blue-black.  Man- 
dibles yellowish  with  rufous  tips.  Face  and  mesothorax  very  little 
hairy.  Vertex  and  mesothorax  granular,  quite  distinctly  dark 
greenish.  Clypeus  black,  minutely  granular,  sparsely  and  irregu- 
larly punctate.     Scutellum  with  the  granulations  becoming  obsolete 
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on  the  ahtuiog  disc.  Wings  slightly  smoky,  nervures  and  Mignift 
dark  brown,  stigma  not  hyaline  in  middle.  Marginal  cell  short, 
distinctly  appendiculate,  the  poBtstigmatal  portion  shorter  than  the 
Bubstigmatal.  Recurrent  and  transverse  cubital  nervum  broken  by 
hyaline  dots.  Third  discoidal  distinct.  Cubital  and  subdiscoidal 
nervures  produced  far  beyond  the  cells,  the  latter  to  the  margin  of 
the  wing.  Four  middle  tarsi  rulbtestaceous,  as  also  the  anterior 
knees,  and  anterior  tibiie  before.  The  light  dots  on  abdomen  are 
icconapicuouB,  so  that  it  appears  at  first  sight  immaculate  brown- 
black. 

Hab. — Fort  Collins,  Colorado,  Aug.  8, 1895,  on  Solidago  canaden- 
iii;  one  example,  sent  by  Mr.  Baker.    The  head  is  shorter  than  in 
affinu,  and  the  pale  face-marka  are  wanting ;  the  marginal  cell  is 
also  shorter. 
ST.  FsTdlta  rtotanpilaU  d.  i]i.    Fig.  13,  (fuc-mu-kf  1. 

$ . — About  5i  mm.  long.  Head  and  thorax  dark  brasay-green, 
granular,  dull;  metathorax  bluish.  Head  of  ordinary  shape  and 
size.  ClypeuB,  supraclypeal  mark,  lateral  face-marks,  and  spot  mid- 
way between  antenoEe  and  middle  ocellus,  lemon-yellow.  Between 
the  BUpraclypeal  mark  and  the  frontal  spot,  the  usual  facial  keel  is 
well-developed,  slightly  intruding  into  the  spot.  The  supraclypeal 
mark  is  approximately  rectangular,  clear  cut,  about  twice  as  broad 
as  long.  The  dots  on  the  clypens  are  obscure.  The  lateral  face- 
marks  are  broad  at  base,  reaching  the  point  on  the  dy- 
o  the  dot,  gradually  n 
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marginal  large,  narrowed  more  than  half  to  the  marginal ;  3d  dis- 
ooidal  distinct  Legs  yellow,  tarsi  pale  testaceous ;  spot  on  middle 
femora  and  tibiae,  a  large  blotch  on  hind  femora,  and  hind  tibiae 
except  basal  third,  black. 

Abdomen  above  lemon-yellow,  the  last  segment  slightly  orange. 
First  segment  with  two  black  spots ;  rather  broad  black  bands  at 
hind  margins  of  segments  1-4,  intruding  a  little,  especially  at  sides, 
on  the  base  of  the  segment  following,  not  at  all  notched,  nor  joined 
together.    Venter  yellow  without  bands. 

i . — Differs  as  follows :  Scape  with  a  small  black  stripe  above. 
Face  below  antennae  all  yellow,  owing  to  the  space  beneath  the 
antenna  being  filled  in  by  well-developed  dog-ear  marks,  and  to  the 
supraclypeal  mark  being  higher.  The  lateral  face-marks  are  rather 
obliquely  (not  squarely)  truncate,  and  are  scarcely  at  all  produced 
along  the  orbital  margin  above  the  truncation.  The  frontal  pale 
spot  is  wanting.  The  collar  is  not  yellow,  and  the  yellow  border  of 
prothorax  is  reduced  to  two  marks,  the  tubercles  also  remaining 
yellow.  The  nervures  and  stigma  are  dark  brown,  the  marginal 
cell  is  longer,  and  the  second  submarginal  less  narrowed  above. 
Legs  black,  with  the  knees  and  anterior  femora  and  tibiae  in  front, 
yellow.  The  abdomen  is  black,  with  orange  or  yellow  clean-cut 
interrupted  bands  on  segments  1-4.  Venter  dark.  The  cheeks  are 
unarmed. 

Hab, — Fort  Collins,  Colorado,  Aug.  15,  1895,  on  Solidago  cana- 
densis; one  9 ,  one  S ,  sent  by  Mr.  Baker.  The  ^  is  so  different 
from  the  9  ,  that  it  may  be  a  distinct  species  ;  but  the  face-markings 
are  exactly  such  as  might  belong  to  the  sexes  of  a  species,  and  there 
are  several  points  of  similarity  in  structure.  In  a  case  of  this  sort, 
one  decides  partly  by  the  circumstances  of  the  capture,  the  two  sexes 
having  been  taken  from  the  same  Bowers  on  the  same  day. 

Three  other  species  from  Colorado,  habits  unknoxcn, 
tS.  Ptrdita  snowii  n.  sp. 

9 . — Length  5}  mm.  Head  and  thorax  dark  brassy-green,  dull 
and  granular,  metathorax  bluish  and  more  shining.  Head  fairly 
large,  approximately  round ;  face  very  little  hairy,  although  the 
mesothorax  and  other  parts  of  thorax  are  quite  hairy,  the  hairs 
being  of  a  pale  brownish  color,  dirty  white  on  the  under  parts. 
Mandibles  stout,  simple,  yellowish  with  rufous  ends.  Antennae  dark 
brown,  scape  pale  beneath.     Clypeus,  and  sides  of  face  rather  nar- 
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rowly  up  to  level  of  anteoDie,  dull  pale  yellotruh.  The  face-markB 
at  sides  are  abruptly  truncate  at  their  upper  end,  the  truncatioD  a 
little  oblique.  Supraclypeal  and  dog-ear  marka  wanting.  Tuber- 
cles and  two  spots  on  hind  border  of  prathorax,  pale  yellowish  or 
BuhteetaceouB.  Wiuga  dull  hyaline,  iridcsoent,  nervures  and  stigma 
rather  dark  yellowbh-browu,  etigma  centrally  subhyaline.  Mar^ 
ginal  cell  large,  appendiculate,  postetigmatal  portion  longest.  Second 
Bubmarginal  large,  narrowed  more  than  one-batf  to  marginal ;  3d 
dJBcoidal  distinct.    Tegule  hyaline. 

Legs  brown-black,  hairy;  anterior  femora  at  ends,  and  anterior 
tibite,  except  a  patch  behind,  yellow;  anterior  tarsi,  middle  and 
bind  knees,  and  much  of  middle  tibite,  yellowish  testaceous.  Hind 
tibiie  in  the  type  specimen  with  a  mass  of  dull  orange  pollen. 

Abdomen  above  dull  brownish-white ;  first  segment  black  at  base; 
segments  1-4  with  broad  brown-black  bands  on  their  hind  halves, 
these  bands  not  at  all  interrupted,  those  on  segments  2-3  conspicu- 
ously thickest  in  the  middle,  those  on  1-2  joined  laterally  by  a 
longitudinal  line;  dth  segment  hairy,  with  a  rudimentary  band. 
Venter  brown. 

ifafi.— Estes  Park,  Colorado,  August,  1892  (F.  H.  Snow,  No. 
210).  One  specimen,  sent  by  Mr.  Fox.  The  abdomen  may  have 
been  more  brightly  colored  in  life.  F.  mourii  differs  from  nitidella 
t  at  once  by  its  dull  hairy  mesothorax ;  from  bigelovia  $  itdi^rs 
in  shape  of  lateral  marks  of  face,  as  well  as  in  abdomen. 
98.  rwdit*  Intoioapt  n-  ap. 
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T^ulse  yellowish  hyaline.  Wings  hyaline,  nervures  and  stigma 
{except  its  hyaline  centre)  very  pale  yellow.  Marginal  cell  rather 
long,  substigmatal  portion  about  as  long  as  poststigmatal ;  a  linear 
appendiculate  nervure  longer  than  the  marginal  itself;  2d  sub- 
marginal  rather  large,  narrowed  a  little  more  than  half  to  marginal ; 
3d  discoidal  distinct. 

Legs  yellow ;  a  blackish  patch  on  middle  femora  and  tibiae  be- 
behind,  hind  legs  blackish  except  knees. 

Abdomen  above  yellow ;  6rst  segment  narrowly  dark  at  base ;  at 
the  sutures  of  all  the  segments  is  a  narrow  black  band,  which  takes 
the  form  of  two  transversely  elongate  spots  on  the  hind  margin  of 
each  segment,  adjacent  to  a  narrow  entire  band  on  anterior  margin 
of  the  next  None  of  the  bands  are  united  laterally.  The  yellow 
is  much  more  developed  in  proportion  to  the  black  than  in  martini. 
Venter  yellow,  immaculate. 

Hab. — Glenwood  Springs,  Colorado,  Aug.  24, 1894.  Collected  by 
Prof.  Gillette ;  sent  to  me  by  Mr.  Fox.  The  unique  specimen  is 
unfortunately  reddened  by  cyanide.  P.  luteiceps  is  very  near  martini, 
but  differs  by  the  brassy-green  (not  blue)  thorax,  the  vertex  with  a 
transverse  yellow  band  above  the  ocelli,  and  in  the  greater  develop- 
ment of  yellow  on  the  abdomen.  It  is  to  be  added  that  martini  is  a 
spring  species,  while  luteiceps  was  caught  in  late  summer.  It  is 
curious  that  among  the  numerous  late  summer  species  of  Ferdita  at 
Las  Cruces,  the  locality  of  martini,  none  resemble  it  so  closely  as 
luteiceps. 

SO.  Perdita  dnbia  n.  sp. 

^ . — About  or  slightly  over  5  mm.  long.  Very  like  the  S  of 
bakerce  or  zebrata,  resembling  them  in  the  shining  mesothorax,  color 
of  head  and  thorax,  face-markings,  etc.  The  mesothorax  is  a  rather 
yellower-green.  The  supraclypeal  mark  is  heart-shaped  with  the 
apex  cut  off,  thus  differently  shaped  from  that  of  bakerce  or  zebrata, 
but  nearest  to  zebrata.  The  dog-ear  marks  are  a  little  reduced, 
leaving  a  perceptible  amount  of  dark  color  between  them  and  the 
clypeus.  The  lateral  face-mark,  formed  as  in  zebrata,  presents  an 
obscure  dark  streak  on  its  upper  portion.  The  sides  of  the  face  are 
more  hairy  than  in  zebrata  or  bakercR,  The  cheeks  are  very  hairy. 
The  labrum  presents  a  conspicuous  pit.  The  thorax  is  rather  more 
hairy  than  in  bakenz  or  zebrata.  The  posterior  and  middle  femora 
are  entirely  yellow,  except  for  the  slightest  indication  of  black  on 
the  posterior  ones;  otherwise  the  legs  resemble  those  of  bakercd. 
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Wings  hyaline,  oervuree  lepia-brown,  Btigma  hyaline  in  middle. 
The  mai^inal  cell  ie  distinctly  longer  than  in  bakera  or  tebraia,  and 
has  the  postatigmatal  portion  longest.  Second  Bubmarginal  large, 
narroired  one-balf  to  marginal;  3d  discoidal  absent. 

Abdomen  above  with  nearly  equally  broad  bands  of  yellow  and 
black.  First  segment  all  black ;  then  follow  four  black  bands  at 
the  juncdon  of  the  segments,  none  interrupted,  nor  joined  at  the 
middle  or  the  sides.  Tip  blackish.  Veuter  yellow,  with  a  little 
black  along  the  sutures. 

ITaft.— Glenwood  Springs,  Colorado,  Aug.  24, 1894.  Collected  by 
Prof.  Gillette,  sent  by  Mr.  Fox.  Like  the  last,  taken  at  the  same 
time,  it  is  reddened  by  cyanide.  It  is  unfortunate  that  we  know 
nothing  about  the  habits  of  this  species,  and  have  only  a  single 
speciraeu.  It  will  be  recognized  by  the  r^j^lar  entire  abdominal 
bands,  the  coloration  of  the  legs,  etc. 

A  species  from  California,  habHat  unknaiim,  S  unknown. 
SI.  ?erdlU  trlilpiaU  n.  ap.    Fig.  14,  (fMs-muks). 

9 . — Iicngth  about  b\  mm.  Head  and  thorax  blue-black  or 
greenish-black,  the  tint  difficult  to  define.  Head  of  ordinary  size, 
nearly  round,  somewhat  depressed  on  vertex ;  face  very  xparsely 
hairy,  cheeks  not  so  hairy  as  in  many  species.  Vertex  dull  and 
very  distinctly  granulose.  Middle  ocellus  in  a  distinct  depression. 
Mandibles  stout,  yellowish,  with  rufous  tips  and  bases.  Clypeus 
brown-black,  contrasting  with  tlie  distinctly  green  face  above  it ;  in 
shape  high,  sornelhirig  lik«  ii  ciiclteil-biil.    Face  mnrltiiig^  pale  leiuon- 
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L^  dark  brown  with  the  tarsi  testaceous ;  anterior  and  middle 
tibiffi  in  front,  and  corresponding  knees,  dull  yellow.  Abdomen 
above  and  below  dark  reddish-brown,  without  markings. 

Hah. — California,  collector  and  exact  locality  unknown ;  sent  by 
Mr.  Fox.  One  specimen,  known  by  the  yellowish  wings,  abdomen 
without  markings,  etc. 

TSoo  species  described  by  F.  Smith,  exact  loealiiy  and  habits  unkn(nvn, 

3S.  Ptrdito  haliotoides  Sm.,  Br.  Mas.  Cat,  Vol.  I,  p.  128,  (1853).    9  (Hab.  North 
America). 

The  description  indicates  that  this  species  is  similar  to  P.  semicro- 
cea,  but  differs  in  having  the  nervures  fuscous  (in  semicrocea  they 
are  colorless),  the  abdomen  dark  testaceous,  and  the  legs  rufotesta- 
ceous  with  the  tarsi  pale. 

SS.  Perdito  bioolor  (Sm.). 

Macrotera  bicolor  Sm.,  Br.  Mus.  Cat.,  Vol.  I,  p.  130,  (1853).  "9"  (Hab.  Mexico). 

The  description  shows  that  this  species  is  twice  as  large  as  the 
last,  the  head  and  thorax  black  and  the  abdomen  ferruginous,  more 
or  less  fuscous  at  base.  It  might,  perhaps,  be  confused  with  M.texana, 
but  the  abdomen  is  elongate-ovate  and  the  mandibles  are  rounded  at 
their  apex,  simple.  The  wing  nervures  are  ferruginous.  P.  texana 
has  a  ferruginous  abdomen  only  in  the  S . 

As  the  description  of  this  insect  did  not  enable  me  to  ascertain 
definitely  whether  it  belonged  to  the  group  (or  genus)  of  P.  texana 
=^  megacephala  and  P.  Udiorf  I  applied  to  Mr.  E.  A.  Smith,  of  the 
British  Museum,  asking  him  to  kindly  examine  his  father's  type, 
and  report  on  certain  points  specified.  He  handed  my  letter  to  Lt. 
Col.  Bingham,  who  very  kindly  examined  the  typical  specimen,  and 
reported  as  follows : 

"  1.  The  type  is  a  ^ ,  not  a  9  •  It  has  the  two  basal  segments  fus- 
cous, the  3d  and  following  segments  ferruginous,  with  the  apical  one, 
which  is  very  small  and  somewhat  hidden  by  the  fimbria  of  pale 
hairs  on  the  posterior  margin  of  the  6th  segment,  black. 

**  2.  The  mandibles  are  deeply  grooved  on  the  outside  from  near 
the  base  to  the  apex,  which,  however,  does  not  appear  to  be  bifid. 

"3.  The  figure  of  the  marginal  cell  given  in  Part  1,  pi.  V,Jf  22, 
of  Smith's  Catalogue,  is  fairly  good,  the  cell  may  be  a  little  more 
obliquely  truncate  at  apex,  perhaps. 

"  4.  From  Cresson's  description  of  iff.  megacephala  $ ,  Smith's 
type  of  bicolor  differs  as  noted  above  in  the  basal  segments  of  the 
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abdomen  being  fuscous,  and  in  the  posterior  tibite  beiug  clothed  with 
a  '  a  thin  scopa '  of  pale  yellow  pubeaceuce,  as  Smith  described, 
which  has  now  faded  to  a  dirty  whii«." 

While  I  am  not  yet  certain,  I  am  decidedly  inclined  to  suppose 
that  we  may  after  all  recognize  Maerotera  as  a  valid  genus,  with 
these  species,  if.  bieolor  Sm.,  M.  lexana  Cr.,  and  M.  lalior  (Ckll.). 

A  tpeeies  from  Nevada,  yellow  vnth  black  markings,  habitt  vnknounl, 
9  unitnown. 
M.  F«idit»  eephalote*  (Cr.)  Cr.,  Cftt.  Hjm.,  IS87,  p.2»e. 

Macretira  cephalotes  Cr.,  Tr.  Am.  Ent.  Sm.,  1878,  p.  71.  J  (H«b.  NsTttda). 

Described  from  a  single  specimen,  collected  by  Mr.  Hy.  Edwards. 
It  has  a  very  large  head,  after  the  manner  of  grandicepa  and  erosii* 
eept,  but  the  markings  are  very  like  those  oi  jmndongnata. 

Two  specimens  were  obtained  by  the  Death  Valley  Expedition  iD 
the  Panamint  Mountains.    (N.  Amer.  Fauna,  No.  7, 1893,  p.  246). 

7W  species  found  ore  metqvite  in  New  Merieo. 

Soppt.  to  Pi;che,  Sapl.,  1SS&,  p.  6.  d.  (U*b.  Lu 

Two  specimens  are  known,  both  from  mesquite ;  one  taken  by 
Miss  J.  Casad,  the  other  by  Mr.  Alfred  M.  Holt.    The  latter  speci- 
men has  a  large  yellow  patch  on  dorsum  of  metathorax,  instead  of 
two  spote.    The  eyes  are  pale  coflee-color  with  a  purplish  tint. 
36.  Parditt  •selsmuit  (Ckl[.). 
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into  a  large  frontal  patch,  so  that  the  whole  has  the  shape  of  an 
hour-glass.  The  frontal  patch  is  separated  by  a  moderately  wide 
interval  from  the  anterior  ocellus.  Dog-ear  marks  present  but 
small,  their  tips  about  level  with  the  top  of  the  clypeus.  Lateral 
£EU^-marks  receding  from  the  clypeus  close  to  the  dark  dots,  leaving 
a  wide  baud  of  dark  color  between  them  and  the  upper  part  of  the 
clypeus,  etc. ;  at  the  level  of  the  antennal  sockets  they  are  suddenly 
narrowed,  ascending  the  orbital  margin  as  a  thin  baud,  rather  sud- 
denly widening  opposite  the  middle  of  the  frontal  patch,  and  termi- 
nating roundly  and  abruptly  at  the  level  of  the  hind  margin  of  the 
anterior  ocellus.    Lower  part  of  cheeks  pale  yellow. 

Prothorax  and  narrow  lateral  borders  of  mesothoraz  yellow* 
Pleura  entirely  dark.  Metathorax  blue,  rugulose,  contrasting  with 
the  scutellum,  postscutellum  and  raesothorax,  which  are  brassy- 
greenish,  very  smooth,  shining,  polished,  the  scutellum  with  distinct 
sparse  punctures.  The  vertex  is  green,  but  rugulose  and  punctured. 
Legs  as  in  ^ ,  but  hind  tibia  and  tarsus  all  brown.  Wings  with  3d 
discoidal  cell  distinct ;  2d  submarginal  narrowed  less  than  half  to 
marginal. 

Abdomen  above  yellow  ;  markings  dark  sepia,  first  segment  dark 
at  base,  connecting  with  a  blotch  on  each  side,  hind  margins  of  seg- 
ments 1-4  with  dark  bands,  connecting  laterally  with  a  spot  on 
proximal  margins  of  3  and  4,  but  these  spots  lacking  on  fifth  seg- 
ment, while  the  bands  on  1  and  2  are  broadly  confluent  along  lateral 
margin.     Vertex  yellow,  immaculate. 

This  is  very  different  from  the  9  of  nitidella. 

Two  species  found  in  spring  in  the  Mesilla  Valley,  N.  If.,  habits 
unknown,  9  unknown. 

87.  Perdita  martini  Ckll.,  Proc.  Phila.  Acad.,  1895,  p.  14.    cf .  (Hab.  Las  Cruces, 

N.  M.). 

The  unique  specimen  was  taken  on  April  26th. 

88.  Perdita  hirsiita  n.  ep. 

$ . — Length  about  5  mm.  Head  and  thorax  blue,  granular, 
unusually  hairy  with  white  hairs,  but  the  disc  of  metathorax,  and 
yellow  face  below  antenn£e,  bare.  Head  of  ordinary  size,  rounded, 
a  little  broader  than  long;  cheeks  unarmed.  Face  just  above  the 
level  of  the  antennae  conspicuously  hairy,  the  hairs  arranged  so  as  to 
appear  to  radiate  from  the  antennae.  Antennae  black  above,  yellow 
beneath,  the  scape  with  only  a  black  blotch  above.     Mandibles  very 


80  PBOCEEDINOe  OP  THE  ACADEMY  OP  [1896. 

straight,  very  pale  rellowiBh  with  rufeBoeat  tips.  Cljpeus  rather 
cocked-hat  shape,  flattened  above,  with  the  eidea  very  rapidly  de- 
scending and  the  prolongation  to  the  base  of  mandibles  very  nar- 
row. Face  below  antennie  all  lemon-yellow,  except  the  usual  cly- 
peal  dots.  Above  the  antennte  the  yellow  extends  only  as  a  small 
projection  in  the  median  line,  and  a  little  along  the  orbits,  so  that 
the  upper  angle  of  the  yellow  with  the  orbital  margin  is  about 
50°  instead  o^a  right  angle.  Lower  half  of  the  cheeke  with  a  yel- 
low band  along  orbital  margin. 

Collar  and  hind  margin  of  prothorax  connecting  with  tubercles 
but  failing  id  the  middle  line,  yellow.  TeguUe  hyaline.  Wingi 
hyaline,  nervures  sepia-brown,  stigma  margined  with  brown.  Mar- 
ginal cell  moderately  long,  appendiculate,  the  poststigmatal  portion 
about  as  long  as  substigmatal.  Second  submaig:iDal  not  narrowing 
quite  one-half  to  marginal ;  3d  discoidal  fairly  distinct.  Legs  yel- 
low, anterior  and  middle  femora  and  tibise  with  a  black  patch  be- 
hind, hind  femora  and  tibiee  black  with  a  yellow  stripe  in  front,  hind 
tarsi  blackish. 

Abdomen  above  with  about  equally  broad  bands  of  black  and 
yellow.  First  segment  basaljy  black.  Tiie  five  dark  bands  are  not 
interrupted,  nor  joined  medially  or  laterally.  Sixth  segment  with 
three  dark  spots.     Venter  yellow,  immaculate. 

^a6.— Las  Cruces,  N.  M.,  on  the  College  Farm,  May  2d,  1895. 
One  specimen  collected  by  A.  M.  Holt. 
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scape  above  the  level  of  insertion  of  antennae,  dull  pale  yellow.  In 
the  median  line  the  pale  color  is  sometimes  carried  upward  as  a 
narrow  stripe  about  two-thirds  of  the  distance  between  insertion  of 
antennse  and  middle  ocellus.  Mandibles  simple,  unusually  stout, 
blunt  at  tips,  dull  pale  yellowish  with  rufous  ends.  Mouth  parts 
only  moderately  elongated.  Antennse  black  above,  yellow  beneath, 
the  yellow  predominating  on  scape,  the  black  on  flagellum. 

Mesothorax  very  shiny,  sparsely  punctured.  Prothorax  includ- 
ing tubercles  either  entirely  yellow,  or  the  anterior  and  posterior 
borders  broadly  yellow,  leaving  a  narrow  transverse  dark  band. 
L^  entirely  yellow,  except  hind  tibiae  and  tarsi,  which  are  brown- 
ish.   The  middle  tibiae  sometimes  show  a  brown  patch. 

T^^lse  yellowish  hyaline.  Wings  hyaline,  costal  nervure  and 
margin  of  stigma  dark  brown,  the  other  nervures  practically  color- 
less. Marginal  cell  rather  obliquely  truncate,  the  substigmatal 
portion  about  as  long  as  poststigmatal ;  2d  submarginal  not  or 
hardly  narrowed  one-half  to  marginal,  the  degree  of  narrowing 
variable ;  3d  discoidal  distinct.  Abdomen  above  black,  with  five 
very  regular  yellow  bands,  the  first  slightly  interrupted.  The  black 
and  yellow  are  nearly  of  equal  width,  so  that  the  abdomen  might  be 
said  to  be  alternately  black  and  yellow-banded.  Venter  entirely 
yellow  with  an  orange  tinge. 

i . — Length  4  mm.  Cheeks  unarmed.  More  pubescent,  antennae 
more  yellow.  Mandibles  pointed  but  not  slender,  the  shining 
rufous  tips  very  distinctly  separated  from    the  yellowish  portion. 

Face  all  pale  yellow  up  to  level  of  antennse,  the  yellow  extending 
further  upward,  in  the  median  line  as  a  narrow  mark  of  the  shape 
of  a  spear-head,  scarcely  the  length  of  the  scape,  and  at  the  sides 
about  the  length  of  the  scape  along  orbital  margin,  but  very  obliquely 
truncate,  and  notched  on  its  inner  side  below  the  truncation.  Pro- 
thorax  with  more  black.  Mesothorax  and  scutellum  bluer.  Hind 
femora  with  a  dark  brown  patch  near  the  end.  Nervures  brown  ; 
3d  discoidal  very  indistinct. 

Abdomen  above  with  only  four  bands;  these  narrower,  and 
divided  or  deeply  notched  in  middle.  Sometimes  the  abdomen  has 
onlv  three  bands. 

Hab, — Las  Cruces,  N.  M.,  in  the  town,  numerous  at  flowers  of 
narrow-leaved  willow  and  another  species  of  willow.  May  2,  May  3, 
May  5,  1895.  They  are  associated  on  the  willows  with  Halictus, 
Andrena  and  Prosojyis, 
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The  tmatl  gpeeie»  of  the  Peetig  and  Ctadotkrix. 
41,  ?aidita  olidotluiaU  n.  ip. 

9  . — LeDgth  3j-3i  mm.  Head  and  thorax  shining,  very  dark 
leneous,  face  entirely  dark,  clypeus  and  metathorax  black.  Abdo- 
men dark  Bepia-brown,  with  a  transversely  elongate  mark  or  band 
of  white  at  base  of  second  Begraent.  Legb  dark  brown,  the  anterior 
knees  and  the  tarsi,  pale  or  whitish.  Antennae  dark  brown.  Vertex 
very  minutely  sculptured.  The  usual  pale  hairs  are  very  little  de- 
veloped anywhere,  except  at  aides  of  end  of  abdomen ;  the  post- 
Bcutellum  and  the  sides  of  the  metathorax  are  bare  and  shining. 
Wings  hyaline,  beautifully  iridescent,  nervures  fuscous,  stigma  pale 
brown,  3d  discoidal  cell  distinct,  marginal  with  the  substigmatal 
portion  longer  than  the  postsdgmatal,  1st  submarginal  broad,  2d 
submarginal  small  and  triangular,  narrowing  to  a  point  at  junction 
with  marginal. 

; .—Length  2}-3  mm.  Cheeks  unarmed.  IDifferafrora  thefemale 
at  once  by  the  face,  which  (with  the  mandibles  except  their  reddish 
lips)  is  entirely  ivory-white  below  level  of  antennie,  the  white  more- 
over extending  a  short  distance  above  the  antennte,  in  the  form  of  a 
narrow  line  between  them,  and  a  broad  prolongation  on  each  side 
between  the  antennte  and  the  orbits,  not  quite  as  long  as  the  scape, 
and  ending  in  an  abrupt  truncation.  Theantennaa  are  mainly  white 
beneath.  The  tubercles,  and  the  border  of  prothorax  adjacent  and 
in  front,  and  a  portion  of  the  anterior  part  of  the  pleura,  are  white. 
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virightiL    On  September  25th,  a  few  9  were  caught  on  Outienezia 
sarothrce  v.  microcepkala. 

18.  Perdita  peotidis  n.  sp. 

9 . — Head  and  thorax  black,  vertex  greenish.  Head  of  moderate 
size,  rounded,  somewhat  depressed  on  vertex.  Sides  of  clypeus  and 
sides  of  face  adjacent  to  orbital  margin  with  sparse  but  large  and 
deep  punctures.  Vertex  minutely  rugulose,  with  sparse  small  punc- 
tares.  Cheeks  less  hairy  than  usual.  Mandibles  rufescent,  whitish 
at  base,  with  dark  tips.  Clypeus  with  three  rather  large  white 
marks,  the  central  one  longitudinally  oval.  Sides  of  face  with  an 
irregularly  subtriangular  white  patch,  narrowing  to  a  point  above, 
about  the  upper  level  of  the  sockets  of  the  antennae.  Antennse  with 
the  scape  black,  the  flagellum  sepia-brown. 

Mesothorax  smooth,  sparsely  punctured,  very  shiny.  Metathorax 
blue-black.  Collar,  tubercles,  and  d  couple  of  small  spots  on  hind 
border  of  prothorax,  white.  Tegulse  hyaline  subtestaceous.  Femora 
black,  knees  whitish.  Tibiae  and  tarsi  brown ;  anterior  tibiae  in  front, 
and  a  stripe  on  middle  tibiae  pale  yellow. 

Wings  smoky,  nervures  and  stigma  sepia-brown.  Poststigmatal 
portion  of  marginal  cell  hardly  as  long  as  substigmatal ;  2d  submar- 
ginal  narrowed  more  than  half  to  marginal ;  3d  discoidal  distinct. 

Abdomen  above  very  dark  brown,  segments  1-4  each  with  an 
oblique  white  stripe  on  each  side.  Pygidial  area  dark  subrufesceut. 
Venter  dark  brown. 

i . — Wings  clear.  Metathorax  quite  blue.  Mandibles  white  with 
rufescent  tips.  White  markings  of  face  as  in  cladothricis  $  .  Pale 
marks  of  abdomen  reduced,  sometimes  to  4  or  5  small  spots,  which 
are  then  pale  yellowish. 

Hah. — Las  Cruces,  N.  M.,  in  numbers  on  Pedis  papposa,  Sept.  17, 
1895.  It  is  closely  allied  to  cladothricis,  but  differs  at  once  by  the 
face  of  the  9  i^ot  being  all  dark,  and  the  different  abdominal  mark- 
ings. 

On  September  20th,  I  took  four  9  P.pedidis  from  flowers  of  Tri- 
bulus  maximus^  and  two,  also  9  >  from  flowers  of  Wedelia  incamata. 

With  the  P.  pedidis  on  Pedis  papposa  were  a  few  P.  fallax,  9 
which  I  at  first  supposed  to  be  a  variety  of  it.  P.  fallax  is,  however, 
distinguished  by  its  greenish  head  and  thorax  (or  at  least  the  meso- 
thorax more  or  less  greenish),  scape  pale  yellowish  below  or  with  a 
yellow  stripe,  face-markings  tinged  distinctly  yellowish,  clypeus  pale, 
sometimes  with  two  black  bars,  diverging  below,  and  the  usual  black 
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dots,  wings  clear,  abdominal  markings  inclined  to  be  smaller,  or 
wanting  on  4th  segment. 
4S.  Farditk  bipuUeapi  n.  ip. 

i. — Length  3i  ram.  Head  and  thorax  verpdark  blue;  thorax 
practically  black,  except  the  metathorax.  Head  lai^  in  compari- 
son with  tbe  small  thorax,  rounded,  somewhat  broader  than  loDg, 
cheeks  unarmed.  Face  below  antennie,  labrum  and  mandibles  ex- 
cept their  slightly  rufescent  tips,  lemon-yellow.  The  jellow  extends 
above  the  antennse  a  abort  diptance  (and  equally)  in  the  median  line 
and  at  tbe  sides,  almost  exactly  as  in  tbe  S  of  affinin,  tbe  limit  of  tbe 
lateral  extension  marked  by  a  small  pit  close  to  the  ocular  margin, 
where  the  yellow  forms  an  angle  of  about  55°.  Cheeks  yellow  below, 
the  yellow  ext«Dding  furthest  upward  along  the  orbital  margin. 
Antennie  sepia  above,  yellow  below,  the  scape  all  yellow  exceptend 
above.  Vertex  granular.  Mandibles  simple.  Mesothorax  shining 
but  noticeably  sculptured,  the  surface  Hneolate  rather  than  granu- 
lar. Tbe  mesothorax,  as  also  the  face,  is  very  free  from  hairs;  and 
even  on  tbe  pleura  and  sides  of  metathorax  tbere  are  comparatively 
few.  The  upper  part  of  the  cheeks,  however,  exhibits  conspicuous 
white  hairs, 

Tegulte  hyaline ;  wings  slightly  smoky,  nervures  and  stigma  sepia- 
brown,  the  latter  pallid  in  middle.  Mai^inal  cell  rather  lai^, 
appendicuJate,  suhstigraatal  portion  about  as  long  as  poststigmatal ; 
2d  Bubmarginal  rather  large,  narrowed  one-half  to  marginal ;  3d 
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Small  9peeie9  found  on  Outierrezia,  9  unknovm. 

44.  Perdite  aiutini  Ckll.,  Proo.  Phila.  Aoad.,  1895,  p.  13.  <f .   (Hab.,  Laa  Cruoea, 
N.  M.). 

The  type  was  taken  in  September.  The  cheeks  are  unarmed,  the 
mandibles  simple,  the  clypeus  of  the  Panama-hat  type,  with  the 
crown  higher,  more  like  a  Puritan's  hat.  The  mesothoraz  is  shiny, 
it  and  the  face  nearly  bare ;  but  the  cheeks  and  pleura,  as  well  as 
the  thorax  beneath  generally,  with  conspicuous  white  hairs.  The 
marginal  cell  is  rather  long,  but  the  substigmatal  portion  is  notice- 
ably longer  than  the  poststigmatal ;  the  second  submarginal  is  nar- 
rowed nearly  to  a  point  above. 

I  took  one  specimen  at  Albuquerque,  N.  M.,  on  Outierrezia  saro' 
tkriZj  Aug.  15, 1895.  At  Las  Cruoes  it  is  quite  rare  so  far  as  observed. 
Mr.  C.  Rhodes  took  one  on  BigeUnna  rcrightii,  toward  the  end  of 
September.  I  took  it  on  OutUrrezia  sarothrct  var.  mierocephala  on 
Sept  25th.    The  9  is  unknown. 

46.  Perdita  gntierresuB  n.  «p.  or  rarietj. 

^. — About  4  mm.  long,  size  and  appearance  of  niiidella  $, 
Cheeks  unarmed,  but  projecting  at  base  of  mandibles  so  as  to  simu- 
late a  small  tooth.  Face  entirely  yellow*up  to  nearly  the  length  of 
scape  above  level  of  insertion  of  antennae,  the  yellow  enclosing  a 
black  spot  on  each  side  at  its  extreme  upper  border  close  to  margin 
of  eye.  On  each  side,  midway  between  the  eye  and  the  median  line, 
the  yellow  is  depressed  by  a  slight  invasion  of  the  blue,  which  forms 
thereat  an  angle  considerably  greater  than  a  right  angle.  Lciwer 
half  of  cheeks  broadly  yellow,  pleura  with  a  yellow  patch,  which  is 
wanting  in  nitidella;  2d  submarginal  cell  more  narrowed  alx^re 
than  in  nitidella;  3d  disooidal  dletinct.  Veins  dark  brown.  The 
rest  much  as  in  niUddla. 

Hah. — Albuquerque,  N.  M.,  one  fpednoen  on  GuH^rrtzln  mr^^ 
thrct^  August  15th.  This  is  oertainly  distinct  frfjm  nUldtll/i,  but  ;t 
may  be  only  a  variety  of  bigeloria ;  see  i>elow  under  m/j/:vUptJt, 

46.  Perdita  tarda  d.  §\*. 

i . — Length  41  uun.  Head  acd  tL</rax  dark  blut^  lieaid  uyA- 
erately  large,  distiBOtij  brcjader  than  IcttJ;?,  cb«rk*  unarxwsd,  r^rUrr 
rugulose  and  punctured.  Faoe  t&j  frw:  fr/a  La-ir*,  ♦'Z.'^^^  w'i*5» 
near  antennae,  where  ther  art  nibi^  e«>ij*p>cuvut ;  *:i»«b«rk*  tJukJt  / 
clothed  with  long  whit*  itairt.  Anuaiii^:  ditrk  vt^/wl  ^ama^,,  y  .- 
lowish  beneath,  the  seafie  all  T'cLic/w  tieit^^aOL  iluo  itt  vttM:  ^:/j\  « . 
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Mandible*  very  little  curved,  yellow,  rafeacent  at  eadB.  Cljpeoa 
approximately  cocked-bat  sbaped,  the  lateral  prolongations  broad. 
Face  below  antenns  all  lemoD-yellow  except  a  notch  of  the  dark 
color  distad  of  each  dog-ear  mark,  and  not  qaite  bo  large  as  it.  The 
nipncljpeal  mark  is  roandly  emarginate  above.  The  cljpeua  has 
the  DBual  two  dark  dota.  Along  the  orbital  margins  the  yellow 
aacenda  about  half  the  length  of  the  scape  above  the  level  of  the  an- 
tenose,  and  ends  in  an  oblique  truncaUon  ;  this  upward  band  of  yel- 
low is  a  little  wider  than  the  scape.  The  cheeks  are  entirely  dark. 
Mesotborax  smooth  and  shining,  thoagh  minutely  lineolately  sculp- 
tured, nearly  black ;  mesothorax  finely  sculptured,  very  distinctly 
blue.    Pleura  all  dark.    Tubercles  yellowish. 

Tegais  pale  brown ;  wings  slightly  smoky,  nervnres  and  stigma 
sepia-brown,  the  latter  pale  in  middle.  Marginal  cell  large,  append!- 
culate, pOBtstigmatal  portion  longest;  2d  aubmarginal  narrowed  lees 
than  half  to  marginal ;  3d  discoidal  distinct.  Transverse  cubital 
oervures  more  or  less  broken  by  hyaline  dole.  Legs  black,  all  the 
knees,  anterior  and  middle  tJbiie  iu  front,  and  base  of  hind  tibial 
yellow  ;  tarsi  pale  brownish,  the  anterior  ones  yellowish. 

Abdomen  above  piceous,  with  narrow  whitish  bands,  interrupted 
in  the  middle,  rather  obscurely  indicated  on  disc  of  Ists^ment,  and 
at  base  of  segments  2  and  3.  The  markings  are  in  the  form  of  nai^ 
row  straight  stripes,  not  oblique  ones  as  in  some  species.  Venter 
dark  brown. 

Hab. — Las  Cruces,  N.  M.,  one  specimen  on  Ouiierretia  sarotkra 
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densely  white-haiiy.  Prothorax  with  less  pale  marking,  the  tuber- 
cles not  connected  with  yellow  of  margin  of  prothorax.  Nervures 
dark  brown ;  3d  discoidal  distinct.  Legs  about  as  in  austini,  but 
anterior  femora  partly  black  in  front,  and  middle  femora  with  less 
black.    Abdomen  banded  as  in  ^ ,  but  the  banding  yellowish- white. 

48.  Perdita  bigelovue  n.  vp. 

^. — About  5  mm.  long.  Resembles  nitidella  ^,  but  larger; 
&ce-marking8  as  in  gtUierrezue  i ,  but  the  black  spots  close  to  eyes 
above  are  not  enclosed,  but  only  produce  a  notch  in  the  yellow ;  and 
the  yellow  is  in  the  middle-line  rather  more  produced  upward,  not 
reaching  the  ocellus,  but  terminating  some  distance  before  it  in  an 
emarginate  truncation.  Venation  as  in  nitidella,  with  3d  discoidal 
cell  very  indistinct.  Pleura  largely  yellow,  the  amount  of  yellow 
on  it  variable.  Legs  and  abdomen  as  in  nitidella.  Cheeks  unarmed. 
(7  ^  s  examined.) 

9 . — Length  6mm.  Similar  to  nitidella  9  t  the  pale  marks  of 
fiice  rather  inclining  to  pinkish-brown  ;  and  the  marks  of  sides  of 
fsLce  distinctly  notched  on  inner  side,  and  sometimes  also  at  end. 
Sometimes  there  are  two  pale  spots  above  the  clypeus ;  3d  discoidal 
cell  distinct.  Abdomen  brown-black,  with  creamy-white  bands  on 
segments  1-4,  that  on  1  interrupted ;  5  with  a  rudimentary  linear 
broken  band,  or  frequently  with  a  distinct  broad  band. 

Hah. — Albuquerque,  N.  M.,  several  of  both  sexes  between  the 
old  and  new  towns,  on  Bigelovia  wrightii,  Aug.  16, 1895.  The  males 
of  this  lot  were  unfortunately  reddened  by  the  cyanide ;  but  the 
females,  collected  in  the  same  bottle  at  the  same  time,  were  not  so 
affected.  On  September  11th,  a  specimen  of  each  sex  was  taken  on 
Bigelovia  tmghtii  close  to  the  Agricultural  College  at  Las  Cruces. 
The  9  is  very  similar  to  that  of  P.  numerata, 

49.  Perdita  maculipei  n.  sp.,  or  variety. 

i . — A  small  form,  4  mm.  long,  similar  to  nitidella,  anterior  and 
middle  femora  all  yellow,  anterior  and  middle  tibiae  each  with  a  black 
patch. 
From  nitidella  it  is  readily  separated,  thus : 
(1).  Median  and  lateral  upward  extensions  of  yellow  on  face  ir- 
regularly truncate  ;  anterior  and  middle  tibise  with  a  black 
patch ;  pleura  with  a  large  yellow  patch  ;   bands  of  abdo- 
men united  at  sides ;  lower  part  of  cheeks  broadly  yellow, 

=  maculipes  $ . 


88  FBOCEEDIKOS  OF  THE  ACADEUY  OF  [1896. 

(2).  Median  and  lateral  upward  extensions  of  yellow  on  face  not  ■ 
truncRU,  or  lateral  ones  notched  and  subtmncate ;  anterior 
and  middle  tibin  all  yellow  ;  pleura  without  a  large  yelloir 
patch ;  bands  of  abdomen  not  united  (or  only  the  first  two 
or  three  united)  at  sides;  lower  part  of  cheeks  very  nar- 
rowly yellow ^nilidella  i . 

From  bipartuseps  it  is  thus  distinguished  : 

(1).  Size  smaller,  abdomen  suffused ;  pleura  without  yellow  patch, 

^  biparlic^  S. 

(2).  Size  larger,  abdomen  not  suffused ;  pleura  with  a  large  yellow 

patch :  median  face-marks  more  developed  above  antenna, 

=  maeulipei  S . 

It  is  v«f7  much  like  gviierretia,  but  differs  from  that  in  its  longer 

marginal  cell,  the  abdominal  bauds  joined  laterally,  and  the  upper 

margin  of  the  yellow  of  face  much  more  distinctly  trifid,  besides  the 

marks  on  the  tibite.    It  resembles  gulierreziae  in  the  broadly  yellow 

lower  part  of  cheeks,  and  the  yellow  blotch  on  pleura. 

From  small  examples  of  S  higelovice  it  is  distinguished  by  the 
abdominal  bands  being  united  at  the  sides,  the  face-markings  as 
already  mentioned,  and  the  tibite  with  dark  marks — though  the 
middle  tibise  of  bigeloma  sometimeB  show  a  small  spot.  The  mar- 
ginal cell  is  as  in  bigelovia. 

Hab. — Las  Crucee,  N,  M.,  one  example  on  Bigloviawng1dii,^^\, 
5,  ]895.  (A.M.Holt)  The  above  form  allies  itself  very  closely 
with  bigelovue  and  gvtierrezia,  which  have  the  cheeks  more  or  leas 
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scattered  hairs,  a  tuft  of  erect  hairs  behind  the  ocelli  being  most 
noticeable.  Cheeks  with  long  white  hairs.  Face  below  antennsa 
semitransparent  dull  white,  the  clypeus  prominent  and  shining. 
The  upper  margin  of  the  white  is  not  very  clearly  defined,  but  it 
ends  abruptly  in  the  median  line  at  the  lower  level  of  the  antennal 
sockets,  while  at  the  sides  of  the  face  it  ascends  rather  broadly  not 
quite  the  length  of  the  scape  above  the  level  of  the  antennae.  Thus 
the  pale  color  of  the  face  is  distributed  as  in  obscurata  $ ,  except 
that  it  perhaps  ascends  a  little  higher  at  the  sides.  (In  bigelovias 
and  nitidella  it  ascends  above  the  level  of  the  antennse  in  the  median 
line).  Clypeus  narrowly  produced  at  sides  to  bases  of  mandibles, 
bat  higher  than  in  the  Panama-hat  type.  Mandibles  white  with 
rufous  tips.  Antennse  pale  testaceous ;  fiagellum,  funicle  and  end 
of  scape  becoming  dark  brown  above.  Lower  half  of  cheeks  nar- 
rowly white  along  orbital  margin,  thus  recalling  the  cheek-marking 
of  nitidella. 

Thorax  with  sparse  but  rather  conspicuous  hairs.  Mesothorax 
shining,  appearing  slightly  bluish  in  some  lights,  very  finely  lineo- 
lately  sculptured,  median  groove  dbtinct.  Metathorax  microscopic- 
ally reticulate.  Part  of  collar,  and  whole  hind  margin  of  prothorax, 
connecting  with  tubercles,  but  very  narrowly  interrupted  in  median 
line,  white.  The  margin  of  the  prothorax  below  the  tubercles  is 
broadly  white.  Pleura  hairy,  dark  except  a  white  spot  about  as  big 
as  a  tubercle,  anteriorly.  Tegulse  hyaline.  Wings  hyalioe  ;  costal 
nervure,  margin  of  stigma,  and  margioal  nervure,  sepia-brown,  the 
other  nervures  colorless.  Marginal  cell  unusually  long,  poststig- 
matal  portion  considerably  the  longest,  minutely  appendiculate. 
(In  nitidella  and  bigeloHce  the  marginal  is  conspicuously  shorter.) 
Second  submarginal  narrowed  more  than  one-half  to  marginal ;  3d 
discoidal  very  weak. 

Four  anterior  legs    yellowish-white,  tarsi   becoming   testaceous 
middle  tibise  with  a  dark  brown  line  behind.     Hind  legs  with  the 
basal  two-thirds  of  coxie  above,  most  of  distal  half  of  femora  above 
and  behind,  and  tibise  except  anterior  margin,  dark  brown ;   the 
tarsi  brownish. 

Abdomen  above  with  nearly  equally  broad  bands  of  dull  white 
fbecoming  pale  brownish  toward  tip)  and  dark  sepia-brown  ;  these 
bands  not  interrupted,  nor  united  at  sides  or  in  the  middle,  nor 
notched.  First  segment  all  brown-black  except  the  hind  margin 
narrowly.    The  dark  bands  are  four  in  number,  the  sixth  segment 
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having  no  band.     VeDt«r  pale  jrellowiah,  slightly  orange  toward 
the  tip. 

Hab. — Las  Crtices,  N.  M.,  one  apecimen  on  Bigelovia  vmghiii, 
close  to  the  Agricultural  College,  Sept  12, 1S95.  (Ckll.  5,100).  The 
type  specimen  may  be  a  little  immature,  hut  it  is  clearly  distinct. 

Small  spedes  found  on  Bigelovia  wrightii,the  abdomen  not  banded. 
B\.  Pardlte  fitlltz  d.  (p.,  or  raw. 

$ . — 5  mm.  long.  Head  and  thorax  dark  green,  dullish,  rather 
hairy  but  the  hairs  short,  &ce  below  antennee  bare  and  shining. 
Head  of  ordinary  size,  rounded,  not  broader  than  long,  occiput  and 
cheeks  well  fringed  with  short  hairs,  vertex  granular.  Clypeus 
moderately  high,  flat  above,  with  the  sides  very  narrowly  produced. 
Face-markings  yeliowish-white ;  clypeus  all  pale  except  the  two 
usual  dots,  and  two  dote  near  the  upper  margin,  representing  the 
ends  of  the  bars  seen  in  some  spedes,  or  the  bars  may  be  even 
fairly  well-developed.  Supraclypeal  mark  absent,  though  there 
may  be  a  pair  of  scarcely  perceptible  pale  specks  close  to  upper 
border  of  clypeus.  Dog-ear  marks  absent.  Pale  lateral  marks  at 
first  rapidly  narrowing,  and  then  gradually,  ending  in  a  narrow 
truncation  at  the  level  of  the  antennfe.  Cheeks  dark,  mandibles 
rufous  at  tips.  Antennie  dark  brown,  yellow  beneath,  the  sutures 
of  the  flagellar  joints  dark. 

Meaothorax  minutely  tineolately  sculptured.  Pleura  ail  dark. 
Tubercles  and  two  spots  on  hind  border  of  prothorax  white.   Tegulee 


htfataueoiis.     ^\"iiit;g    liv;iliiie.  nerrurea   and    . 
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the  abdomen  is  not  so  conspicuously  marked.  Yet  in  all  essential 
particulars  it  agrees  so  nearly  with  affinU  that  it  might  well  be 
deemed  a  southern  race  of  it.  The  clypeal  markings  vary  as  in 
affinis.  On  Sept  20th,  I  took  one  example  of  P.fallcux;  on  flowers 
of  Verbenna  eticeliaides,  and  on  Sept.  17th,  three  on  Pectis  papposa, 

^8.  Perdita  phjnutas  Ckll.,  Proc.  Phila.  Acad.,  1895,  p.  12.  9.  (Hab.,  Laa  CnioM 

N.  M.). 

In  the  original  description  the  legs  are  described  as  dark  brown 
without  markings,  but  in  the  normal  form  of  the  species  the  knees 
are  all  pallid  and  the  anterior  tibise  are  yellow  in  front,  as  in  fallax. 
The  original  type  specimen,  now  in  Coll.  Am.  Ent  Soc,  was  ex- 
amined for  me  by  Mr.  Fox,  who  reports  that  the  yellow  is  repre- 
sented by  pale  testaceous. 

The  mesothorax  is  minutely  sculptured,  though  shining.  The 
second  submarginal  cell  is  large,  and  narrows  more  than  half  to 
marginal ;  3d  discoidal  distinct.  The  clypeus  is  strongly  punctured, 
and  frequently  presents  a  small  yellow  median  spot.  Glossa  not 
hairy. 

This  species  was  common  on  Bigeloina  wrightii  at  Las  Cruces, 
Sept.  23,  1895,  but  the  $  has  not  been -observed.  It  was  also  taken 
on  B.  wrightii  on  Sept.  2d,  together  with  P.  nitidella,  P.  luteola, 
Halietus  stultus  and  Proaapis.  On  Sept.  25th,  it  was  taken  on  Guiier- 
rezia  sarothrce  var.  microeephala,  together  with  P,  semicrocea,  etc. 

^.  Perdita  aeneifroni  n.  sp. 

9  . — Length  5  mm.  Head  dark  green  with  the  front  very  dis- 
tinctly brassy,  and  the  clypeus  black  ;  thorax  pitch  black,  with  the 
metathorax  dark  green.  Abdomen  black,  shiny,  without  bands  or 
spots,  venter  dark  subolivaceous  brown. 

Head  rounded,  of  ordinary  size,  not  broader  than  long,  vertex 
minutely  rugulose  and  very  sparsely  punctured.  Clyf>eu»  shining^ 
prominent,  high,  but  not  produced  laterally  to  bases  of  mandiblef^, 
very  sparsely  punctured  on  its  lower  portion.  Mandibles  {;ale  yel* 
low  at  base,  rufescent  otherwise,  with  a  distinct  tooth  on  inner  Kide, 
Face  all  dark,  medially  free  from  hairs,  laterally  with  *hort  hairs. 
Cheeks  moderately  hairy.     Antennae  dark  brown. 

Mesothorax  shining,  perfectly  §mooth,  bare  ;  <^xcej>t  lu  anUrrior 
border,  which  presents  short  hairf  and  i*  r(:rr  fk^hly  fccul|/tiir<3fJ,  a/id 
even  presents  in  some  lights  a  vague  gre^rjith  tiii;^<;.  H';ut(;liuiii 
bare,  postscutellum  with  a  thin  frifi^e  of  whit^  Laint, 

Metathorax  granular.     ProtLorax,  er*tj  \u*:luAUi'^^    wtM:n:uU:t, 
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wholly  dark.  (Id  phymoia  the  taberclee  are  more  or  leas  pallid.) 
Tegulse  hyaliae.  Wiogs  milky  hyaline,  uerrures  and  etigma  al- 
most  colorlen,  the  latter  yellowish.  (In  its  pallid  wings  it  resem- 
hlee  temieroeea.)  Stigma  large ;  marginal  cell  short,  substigmatal 
portion  longest,  2d  Bubmarginal  narrowed  about  one-half  to  mar- 
ginal ;  3d  diBCoidal  distinct. 

Legs  black,  knees  pallid,  anterior  tibiie  in  front,  anterior  laru 
and  an  obscure  stripe  on  middle  tibiie,  yellow.  Tip  of  abdomen 
ronnded  or  subtruDcate,  not  emarginate.  (It  u  emarginate  lofal- 
lax.) 

Haft.— Las  Crucea,  N.  M.,  on  Bigelovia  wrightii,  Sept.  23,  1895, 
in  some  numbers  with  P.  phymatte.  Its  superficial  resemblance  to 
pkymaUe  is  such  that  when  catching  the  specimens  I  thought  I  had 
only  one  species,  but  a  careful  examination  shows  striking  differ- 
ence! in  the  head,  thorax  and  wings.    The  i  was  not  found. 


Id  1895  this  species  has  been  taken  commonly  at  Lag  Crucee ;  on 
Bigelovia  wrightii,  Sept.  2d  and  Sept.  12th ;  on  Solidago  canadeneit, 
Sept.  3d  ;  on  QiUierrena  tarotkra  var  mieroe^hala,  Sept.  25th.  The 
original  spedmen  was  taken  in  October.  P.  temieroeea  is  less 
strictly  limited  tu  one  flower  than  most  of  the  genuii,  being  taken 
rather  freely  on  all  the  plants  mentioned — perhaps  most  freely  on  the 
Solidago.  The  i  differs  in  having  the  face  below  the  level  of  the 
aiitennee  entirely  yellowish -white,  except  the  clypeal  dots.      The 
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the  antennsB  brown-black  or  dark  brown  above.    The  i  has  the 
cheeks  unarmed. 

When  lefk  too  long  in  a  damp  cyanide  bottle  the  $  turns  a  bril- 
liant crimson  all  over. 

A  species  found  in  New  Mexico,  habits  and  exact  locality  itnknotvn. 
<66.  Perdita  nnda  d.  sp. 

9  . — Length  7i  mm.  Head  and  thorax  green,  legs  and  abdomen 
dark  chocolate-brown.  The  body  in  general  is  remarkably  free 
from  hairs ;  the  face  is  bare  but  the  occiput  and  cheeks  present 
scattered  short  hairs ;  the  thorax  is  practically  bare,  even  including 
the  pleura  and  sides  of  metathorax  ;  the  tip  of  the  abdomen  has  a 
fairly  dense  fringe  of  hairs ;  the  tibiae  and  tarsi  are  quite  hairy,  the 
hairs  of  a  dull  whitish  color. 

Head  of  ordinary  size,  a  little  broader  than  long,  dark  green,  the 
face  very  flat,  vertex  granular,  clypeus  punctured.  There  are  no 
face-markings  except  an  oblong  dull  yellow  spot  on  the  clypeus. 
Basal  portion  of  mandibles  yellow  with  a  large  dark  spot.  Glossa 
not  hairy.  Antennae  brown-black  ;  flagellum  whitish,  scape  and 
funicle  testaceous  beneath. 

Thorax  dark  olive-green,  metathorax  bluish  ;  the  whole  rather 
dull  and  finely  sculptured.  The  pleura  is  quite  shiny,  but  still 
sculptured.  There  are  no  pale  marks  on  the  thorax,  but  the  tuber- 
cles, quite  prominent,  are  dark  brown. 

Tegulae  hyaline  with  an  opaque  spot  in  front.  Wings  milky-hy- 
aline, nervures  and  stigma  dark  brown,  the  latter  pallid  in  middle. 
Marginal  cell  with  the  poststigmatal  portion  as  long  or  a  little  longer 
than  the  substigmatal.  Second  submarginal  large,  narrowed  more 
than  one-half  to  marginal.  Third  discoidal  distinct.  Anterior 
knees,  and  anterior  tibise  in  front,  pale  yellow.  Abdomen  above 
and  below  dark  brown,  without  any  pale  markings.  Tip  emargi- 
nate. 

Hab. — New  Mexico,  one  specimen  sent  by  Mr.  Fox.  Locality, 
etc.,  unknown.  It  resembles  P.  phyviaias,  but  is  much  larger  than 
that  or  asteris.  P.  asteris  has  a  hairy  raesothorax  ;  phijmatce  has  a 
nude  mesothorax,  but  is  much  more  shiny  as  well  as  being  so  much 
^loaller.     P.  semiccerulea  has  a  hairy  mesothorax. 

A  species  found  on  A^t^r  f^an^'^rens, 

57.  Perdita  tfteris  n.  rp. 

9. — Length  about   or  hardly  6  mm.      Head   very  dark   blue. 
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thonx  very  dark  green,  metathorax  dark  bla&  Both  head  and 
thorax  ar«  very  hairy,  with  short  haiis ;  the  disc  of  metathorax 
bare,  aad  the  disc  of  clypeus  seeming  bare,  but  seen,  when  side- 
ways, to  have  a  fine  down.  Head  rather  large,  rounded,  about  as 
broad  as  long.  Vertex  very  finely  granular,  punctate ;  aides  of 
clypeos  punctate.  Mandibles  with  the  basal  two-thirds  very  broad, 
whitish,  becoming  rufescent ;  the  terminal  third  black,  compara- 
tively slender,  coming  to  a  point.  Antennae  dark  hrown  above, 
yellowish  beneath.  Pale  markings  of  face  yellowish- white,  restricted 
to  clypeus  and  sides  of  face,  Clypeus  high,  pale  with  the  usual  dots, 
bat  with  a  dark  blotch  on  each  side  above,  so  that  the  yellowish- 
white  oolor  rapidly  narrows,  but  instead  of  coming  to  a  point, 
broadens  a  little  to  an  abrupt  truncation  on  the  upper  clypeal  mar- 
gin. Lateral  marks  of  face  broadly  triangular,  the  inner  angle  of 
the  triangle  being  opposite  to  the  point  on  the  clypeus  where  the 
|)ale  color  suddenly  narrows,  and  the  upper  angle  (of  about  30")  on 
a  level  with  the  antennal  sockets. 

Thorax  with  a  very  narrow  yellow  line  on  hind  border  of  pro- 
thorax,  and  a  very  small  yellow  stripe  on  tubercles.  Meaothorax 
dullish,  granular, 

Tegulce  pale,  testaceous ;  wings  mi  Iky- hyaline,  nervures  and 
stigma  very  pale  yellow,  nearly  colorless,  the  latter  centrally  hya- 
line. Marginal  cell  moderately  long  and  narrow,  with  its  poststig- 
matal  portion  a  little  the  longer.  Second  submarginal  rather  large, 
ihaiJ  half  r 
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green,  even  including  the  metathorax ;  conspicuously  granular. 
Head  a  little  longer  than  hroad  ;  face  practically  hairless,  cheeks 
and  occiput  with  short  whitish  hairs.  Vertex  depressed  between 
ocelli  and  orbits.  Mandibles  stout,  simple,  gradually  tapering, 
blunt  at  tips,  pale  yellowish  with  the  apical  half  rufesceut.  Anten- 
nae very  dark  brown,  dull  pale  yellowish  beneath.  Face-markings 
cream  color,  very  distinct,  restricted  to  clypeus  and  sides  of  face. 
Clypeus  high,  flattened  above,  prominent,  cream  color  with  broad 
black  bars.  Supraclypeal  region  dark,  elevated,  convex.  Lateral 
&ce-marks  club-shaped,  rapidly  narrowing  and  continuing  upward, 
to  a  subtruncate  termination  on  a  level  with  the  antennal  sockets. 

Thorax  nearly  hairless,  as  in  P.  nuda;  the  greater  part  of  tuber- 
cles, and  a  broadly  triangular  patch  on  each  side  of  hind  margin 
of  prothorax,  shining  pale  yellow.  (In  nuda  these  pale  markings 
are  lacking.)  Tegulse  hyaline,  with  a  kidney-shaped  pale  yellow 
opaque  patch.  Wings  slightly  smoky,  nervures  and  stigma  dark 
brown,  the  latter  pallid  in  center.  Marginal  cell  rather  long,  ap- 
pendiculate,  its  poststigmatal  portion  a  little  the  longest.  Second 
siibmarginal  large,  subtriangular,  narrowed  more  than  half  to  mar- 
ginal. Third  discoidal  distinct.  Legs  black,  knees  pallid,  anterior 
tarsi  testaceous,  anterior  tibise  yellow  in  front,  middle  tibiae  with  a 
yellow  stripe  in  front. 

Abdomen  above  black,  with  eight  creamy-white  marks,  just  like 
those  of  affinis.     Venter  piceous. 

Mut.  9  . — The  abdominal  pale  marks  reduced  to  six,  the  last  two 
failing,  one  specimen. 

Hah, — Las  Cruces,  N.  M.,  six  examples  on  flowers  of  Senecio 
douglasii,  collected  by  Prof.  E.  O.  Wooton,  Oct.  9,  1895. 

This  interesting  species  is  extremely  close  to  affinis,  and  would  be 
taken  for  it  upon  superficial  examination.  It  differs,  however,  by 
the  somewhat  longer  head,  the  narrower  lateral  face  marks,  the 
larger  size,  and  especially  by  the  glossa  presenting  only  a  small 
patch  of  hairs  near  its  tip,  whereas  in  affinis  it  is  strongly  hairy  for 
a  considerable  distance.  P.  octomaculata  has  the  glossa  also  more 
hairy  than  in  senecionis, 

A  small  species  found  on  Chrysopsis  villosa. 

59.  Perdita  veipertilio  n.  sp. 

^ . — Length  about  4  mm.      Head  and  thorax   shining   black. 
Cheeks  unarmed.     Head  rather  large,  especially  in  comparison  with 
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the  smaU  thorax,  when  seen  from  the  front  almoBt  precisely  circu- 
lar. Front  quite  hairj,  with  white  hairs  ;  cheeks  hairy. '  Anteants 
dark  brown  above,  pale  yellowish  beneath.  Clypeus  rather  oocked> 
hat-shaped.  Pale  markings  of  face  cream  color,  confined  to  clypeus 
and  sides  of  face,  with,  of  course,  the  labrum  and  basal  portion  of 
mandibles.  Seen  all  together,  they  euggesl  the  head  of  one  of  the 
long-eared  bats,  whence  the  specific  name.  The  darkened  upper 
portion  of  the  labrum  represents  the  bat's  mouth.  Clypeus  cream- 
color,  with  the  usual  dots  obscure.  Lateral  face-marks  broadly  tri- 
angular, the  inner  angle  opposite  the  clypeal  dots,  the  upper  one 
(of  about  45°)  on  a  level  with  the  antenna]  sockets.  Thorax  shin- 
ing, emootb,  tolerably  hairy.  Protborax,  including  tubercles,  dark, 
the  tubercles  brovruish.  Tegulte  hyaline ;  wings  hyaline,  irides- 
cent, nervures  colorless,  sligtaa  margined  with  very  pale  yellowisb. 
Marginal  cell  fairly  long  and  narrow,  the  poststigmatal  portion  a 
little  the  longer.  Second  submarginal  subtriangular,  narrowed  a 
little  more  than  half  to  niargiual.     Third  discoidal  absent. 

Legs  dark  brown  with  the  tarsi  brownish-white;  anterior  tlbis 
yellowish  except  a  suffused  brownish  patch  behind,  middle  tibise  pal- 
lid in  front. 

Abdomen  short  and  broad,  above  dark  brown  without  pale  mark- 
ings, but  the  distal  margins  of  the  segments  more  or  less  pale. 
Venter  brown. 

Sab. — Las  Crnces,  N.  M.,  Oct,  5,  1895,  one  specimen  on  Chry- 
aopsU  villota.     No  more  could  be  seen.     The  locality  is  about  a  mile 


1896.]  NATURAL  8CIENCBB  OF  PHILADELPHIA.  97 

margin  not  produced  into  spines.  Face-markings  dull  sulphur-yel- 
low. Cljpeus  with  a  yellow  longitudinal  band,  uniting  with  the 
broadly  yellow  anterior  portion — or  one  might  say,  clypeus  yellow 
with  a  pair  of  large  triangular  dark  patches,  the  triangles  having 
one  side  coincident  with  the  hind  margin.  The  extreme  anterior 
edge  of  the  clypeus  is  bordered  with  a  black  line.  The  supracly- 
peal  mark  is  represented  by  a  pair  of  squarish  yellow  patches ;  the 
dogear  marks,  on  each  side  of  these,  are  not  much  larger.  The 
lateral  yellow  face-marks  would  form  nearly  equilateral  triangles, 
but  that  the  innermost  angle  is  narrowly  produced.  The  upper 
angle  scarcely  reaches  the  level  of  the  antennal  sockets. 

Thorax  not  very  shiny,  the  surface  granular.  No  pale  markings. 
Prothorax  with  prominent  shoulders.  Color  of  thorax  black  with  a 
slight  metallic  tinge,  becoming  distinctly  brassy-green  on  anterior 
half  of  mesothorax  ;  metathorax  blue-black.  Pleura  and  sides  of 
metathorax  with  white  hairs ;  mesothorax  with  sparse  hairs.  Teg- 
ulsB  hyaline  subtestaceous.  Wings  milky-hyaline,  nervures  (except 
the  dark  costal  nervure)  practically  colorless  ;  stigma  very  pale  yel- 
lowish. Marginal  cell  obliquely  truncate,  substigmatal  portion  a  lit- 
tle the  longer.  Second  submarginal  narrowed  hardly  one-half  to 
marginal,  third  discoidal  excessively  weak. 

Legs  shining  black,  with  white  hairs.  Anterior  coxse  with  a  very 
noticeable  tuft  of  white  hairs.  Tarsi  becomiug  brownish.  Ante- 
rior knees,  and  anterior  tibiue  in  front,  yellow. 

Abdomen  oval,  shining  piceous  without  light  markings.  Mar- 
gins of  the  segments  a  little  rufescent.     Venter  brown. 

Hab. — Las  Cruces,  N.  M.,  on  Solidago  canadensis,  Sept.  3,  1895, 
one  specimen  (Ckll.,  4,746).  It  was  associated  on  the  flowers  with 
Melecta  maculata,  Anthophora  maculifrojis,  Perdita  semicroceay  Col- 
letes,  Heriades,  Prosopis  2  spp.,  Oxyhelus  2  spp.,  Philanthus  and 
Odynerus. 

61.  Perdita  oraiiioepi  n.  gp.    Fig.  15  (head.) 

$ . — 6  mm.  long.  Smooth  and  shiny  ;  head  and  thorax  so  dark 
green  as  to  seem  black,  metathorax  very  dark  blue.  Head  quad- 
rate, extremely  large,  eyes  comparatively  small  and  narrow.  Ver- 
tex minutely  granular,  but  nevertheless  shining,  with  a  transverse 
ridge  behind  the  ocelli.  The  punctuation  is  sparse.  Cheeks  un- 
armed ;  mandibles  rather  long,  scimitar-shaped,  blunt  at  tips, 
pale  yellowish  becoming  rufescent  distally,  the  tips  blackish.  An- 
tennae dark  brown  above,  yellow  beneath.     Clypeus  wholly  pale 
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yellovdeb,  except  the  usual  black  dote,  aod  a  pair  of  obecure  wit- 
fused  brownish  apota  adjacent  to  hind  margin.  8upraclypeal  mark 
waDtiog.  Dojjr-ear  marks  present  Lateral  face-marks  white, 
broad,  aubquadrate,  the  lower  border  occupied  by  a  black  line,  the 
upper  border  passing  somewhat  obliquely  from  the  point  on  orbital 
margin  opposite  the  antennal  sockets,  to  slightly  below  the  upper 
end  of  the  dog-ear  marks. 

Thorax  smooth  aod  shiniug,  mesotborax  sparsely  punctured ; 
haire  on  thorax  above  sparse,  brownish,  those  on  pleura  white.  Ko 
light  markings  except  that  the  tubercles  are  pale 
yellow  with  a  dark  spot,  and  the  collar  shows  a  lit- 
tie  yeilow. 
Tegiilie  pale  teataceous ;  wings  hyaline,  nervures 
FiQ.  15.  practically  colorless,  atigraa  very  pale  yellowish. 
Marginal  cell  rather  long  and  narrow,  its  poststigmatal  and  substig- 
matal  portions  about  equal.  Second  submarginal  subtriangulatr 
narrowed  more  than  half  to  marginal.  Third  discuidal  very  weak. 
Legs  black  with  the  knees  and  tarsi  testaceous;  anterior  and 
middle  ttbice  testaceous  in  front.  Abdomen  above  shining  dark 
brown,  the  hind  margins  of  the  segments  a  little  pale;  no  light 
marks.    Venter  light  brown. 

Bab. — Albuquerque;  N,  M.,  June  30, 1895,  one  specimen  on  a 
yellow -flowered  species  of  Compositfe  not  identified.  (Ckll.,  3,253.) 
62.  Ferdita  latiMpt  n.  ip. 

Tli:s  irrentlv  resembles  cru^siceps.  in  fact  I  bad 
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Hab. — Las  Cruces,  N.  M.,  one  collected  by  Mr.  A.  M.  Holt  on 
Verbesina  encelioides,  Sept.,  1895.  This  species  is  allied  to  inter- 
rupia  and  califomiea. 

Species  found  on  Verbesina  encelioides  in  the  Mesilla  Valley^  N.  M. 
6S.  Perdita  b«ata  d.  fp. 

9  . — Length  8-8 J  mm.  Entirely  bright  canary-yellow  ;  except 
the  flagellum  blackish  above,  the  usual  clypeal  dots,  an  obscure 
black  line  round  the  lower  part  of  the  dog-ear  marks,  especially  on 
the  inner  side ;  a  black  band,  not  quite  as  long  as  the  scape,  before 
each  orbit ;  a  short  black  line  on  each  side  of  second  abdominal  seg- 
ment ;  a  dark  shining  pit  on  the  hind  part  of  the  metathorax  ;  and 
the  lower  (ventral)  half  of  the  pleura  black.  Wings  hyaline,  nerv- 
ares  and  stigma  very  pale  yellow.  Marginal  cell  large,  poststig- 
matal  portion  longest.  Second  submarginal  narrowing  hardly  one- 
half  to  marginal.  Third  discoidal  distinct.  Hind  tibiae  and  tarsi 
very  hairy.  Mesothorax,  scutellum  and  postscutellum  with  short 
dense  erect  yellow  hairs.  Ocelli  dark.  Ends  of  mandibles  dark, 
the  mandibles  being  quite  abruptly  bent  before  the  dark  portion. 
Terminal  portion  of  glossa  not  hairy. 

Hab, — Las  Cruces,  N.  M.,  on  flowers  of  Verbesina  encelioides. 
The  first  was  taken  in  September,  1895,  by  Mr.  A.  M.  Holt.  On 
Sept.  20th  I  took  one,  and  again,  another  on  Sept.  28th. 

This  lovely  insect  is  a  sort  of  gigautic  P.  luteola ;  but  the  meso- 
thorax of  hiteola  is  bare,  while  that  of  beaia  is  very  bristly  ;  luteola 
also  does  not  show  the  black  on  under  part  of  pleura. 

64.  Perdita  perpnlohra  d.  ip. 

9  . — Length  8 §-9  mm.  Head  and  thorax  bronzy-green,  densely 
covered  (except  the  smooth  disc  of  metathorax  and  middle  of  face) 
with  short  erect  pale  yellowish  hairs,  which  become  longer  on  the 
the  pleura  and  cheeks  beneath,  and  sparse  on  the  vertex.  Head  of 
ordinary  size,  subtriangular  or  broadly  eubcordiform  ;  vertex  dull- 
ish, granular  ;  clypeus  approximately  cocked-hat-shaped.  The  con- 
spicuous white  hairs  on  face  are  arranged  so  as  to  seem  to  radiate 
from  the  antennse  ;  but  the  disc  of  the  clypeus,  and  the  area  above 
it  and  between  the  antennae,  are  bare.  Mandibles  abruptly  bent 
before  their  dark  ends.  End  of  glossa  with  a  conspicuous  brush  of 
hairs.  Antennae  yellow  ;  flagellum,  funicle  and  end  of  scape  black 
above.  Clypeus  (except  the  usual  pair  of  dots)  and  lateral  face- 
marks  yellowish-white.     No  supraclypeal  or  dog-ear  marks.     Lat- 
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eral  pale  markB  subtri angular,  the  iDDer  angle  nest  to  cljpeal  dot, 
the  upper  one  (of  about  30°)  on  a  level  with  the  anlennal  sockets. 
Mesothorax  dullish,  finely  punctured  as  well  as  very  bristly.  Disc 
of  metathorax  bare  and  ihining,  with  very  fiue  striatulate  sculpture. 
Prothorax  (including  tubercles)  yellowiab -white,  except  a  transverse 
dark  line  widening  centrally  into  a  large  dark  patch. 

Teguln  hyaline.  Wings  hyaline,  nerrures  and  stigma  very  pale 
yellowish. 

Stigma  small ;  marginal  cell  long,  its  poBtstigmatal  part  much 
the  longest.  Second  submarginal  large,  subtri angular,  narrowed 
considerably  more  than  half  to  marginal.  Third  disooidal  distinct. 
Legs  yellowish- white,  posterior  tibiic  very  hairy;  anterior  femora 
below,  except  at  distal  end,  a  patch  on  anterior  tibiie  behind,  mid- 
dle femora  below,  a  patch  on  middle  tibise  behind,  hind  femora 
with  a  band  above  and  an  oblique  streak  near  base  within,  hind 
tibiffi,  except  proximal  fourth  aud  middle  and  hind  tar«,  black. 

Abdomen  above  white  with  black  bands.  First  segment  with  two 
black  spots  in  front,  and  a  large  broad  black  triangle,  having  for 
its  base  the  whole  dbtal  margin  of  the  segment.  Segments  2-4 
each  with  adistal  black  band,  wbich  is  swollen  in  front  sublaterally, 
and  behind  laterally,  the  swelling  or  patch  in  the  latter  case  being 
on  the  next  segment.  Tip  of  abdomen  dark  brown,  the  pygidial 
-area  smooth  and  shining,  though  microscopically  subpuoctate,  ex- 
treme tip  rather  broadly  truncate,  Bubemarginate.  Venter  mostiy 
black,  with  a  white  spot  on  hind  margin  of  each  segment,  and  the 
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On  Oct.  4th,  at  the  same  locality,  Mr.  C.  Rhodes  was  so  fortunate 
as  to  find  a  ^  on  Verbesina  encelioides.  The  glossa  of  the  9  shows 
two  brushes  of  hairs,  separated  by  an  interval ;  that  of  the  S  is 
bare. 

The  ^  is  only  about  4}  mm.  long  (9  6i),  and  differs  at  once  by 
the  abdomen,  which  is  short  and  broad,  black,  with  the  margins  of 
the  segments  appearing  broadly  whitish  because  hyaline.  The  sides 
of  the  first  three  segments  show  obscure  whitish  marks — all  that  is 
left  of  the  bands  of  the  9  .  The  venter  resembles  the  upper  surface. 
The  tip  is  rufous,  produced,  narrowly  truncate. 

The  face-markings,  differently  from  most  species,  are  as  in  the  9  . 
The  antennae  are  entirely  brown-black.    Cheeks  unarmed. 

There  is  a  singularly  close  resemblance  between  the  ^  of  albovit- 
tata  and  laticepSf  so  that  the  idea  suggests  itself  that  laticeps  may  be 
a  dimorphic  large-headed  S  of  albovUtata.  But  this  could  not  be 
taken  as  proven  without  positive  evidence,  or  at  least  some  analo- 
gous case  in  the  genus  to  guide  us.  Cresson  has  referred  to  a  ^ 
specimen  of  tescana  (megacephala)  in  which  the  head  was  unusually 
large,  but  it  may  have  been  a  different  species. 
66.  Perdita  vagant  n.  sp. 

S . — Length  4i  mm.  Hetfd  and  thorax  shining,  blue-black,  with 
sparse  hairs  which  are  quite  long  behind  the  ocelli.  Head  moder- 
ately large,  rather  broader  than  long,  cheeks  unarmed,  vertex  shiny 
though  feebly  microscopically  granular ;  clypeus  panama-hat- 
shaped,  with  the  crown  rather  high.  Cheeks  wholly  dark  ;  labrum 
and  mandibles  pale  yellowish.  Clypeus  pale  yellow  with  the  usual 
black  dots.  Dog-ear  and  supraclypeal  marks  wanting,  though  the 
former  are  represented  by  hardly  noticeable  pallid  specks.  Lateral 
pale  yellow  face-marks  subquadrate,  nearly  the  shape  of  the  main- 
sail of  a  schooner,  though  shorter,  the  upper  outer  angle  (of  about 
60®)  about  on  a  level  with  the  antennal  sockets.  Antennae  sepia- 
brown  above,  yellowish  beneath.  Thorax  smooth  and  shining. 
Tubercles,  and  a  couple  of  small  spots  on  hind  margin  of  prothorax 
pale  yellow.  Pleura  not  very  hairy.  Tegulse  hyaline.  Wings 
hyaline;  stigma  pale  yellow,  nervures  colorless.  Marginal  cell 
rather  long,  its  poststigmatal  portion  a  little  the  longest.  Second 
submarginal  nearly  triangular,  narrowed  more  than  half  to  mar- 
ginal.    Third  discoidal  absent. 

All  the  femora,  and  the  hind  tibise,  black  with  the  ends  subtesta- 
ceouB  yellowish.  Anterior  and  middle  tibiae  yellowish  with  a  dark 
patch  behind.     Tarsi  all  pale  yellowish  testaceous. 
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Abdomen  rather  broad,  dark  aepia-brown,  without  light  mark- 
iugs,  the  distal  margins  of  the  segmeDts  more  or  less  pallid.  Veo- 
ter  pale  brown.    Tip  pale  testaceous. 

Hab. — Las  Cruces,  N.  M.,  oue  on  Verbenna  eneeltoide*,  Sept.  28, 
1695. 

I  had  considered  the  posaibility  that  this  might  be  the  f  of  lu- 
terit,  but  it  differe  too  much  from  it  for  this  to  be  likely,  I  think. 

Group  of  P.  albipennU. 

67.  pBrditi  Ipmna  Foi,  PiDs.  Cal.  Ac.  Sai.,  18B3,  p.  IS.      ^^     (Hab.,  MarguiU 
and  M*Kd>l«nft  Iilandg,  L.  Cal.) 

Collected  by  Mr.  Haines  in  March,  being,  therefore,  distinct  from 
the  other  members  of  the  group  by  its  vernal  appearance.  I  have 
examined  a  9  from  Magdalena  I.,  March,  1889,  one  of  the  types. 
It  is  very  near  to  albipennU,  and  the  difference  of  punctuation, 
mentioned  by  Mr.  Fox,  ie  not  a  very  satisfactory  character.  It  is, 
however,  readily  distinguished  thus : 


P.  tparta  5  . 
Nervures  dark. 
Stigma  margined  with  brown. 
Size  a  little  amaller. 
Median  mark  of  clypeus  broad, 

lance-head-shaped,  going  to  a 

point  above. 
Three  yellow  Wnds  on 


P.  albipennit  9  • 
Nervures  colorless. 
Stigma  not  so  margined. 
Median  mark  broadening  above 
to  a  T-ehape. 
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Ajkieansd  blackiflb,  a  yellowish  spot  at  base  of  scape  beneath,  and 
flagellum  yellowish  below.  Mouth-parts  much  elongated,  glossa  al- 
most naked,  or  with  the  terminal  half  hairy. 

Thorax  shining  brassy-green,  pubescent  as  in  allnpennis,  and  with 
the  yellow  also  more  or  less  developed  on  collar  and  hind  border  of 
prothorax,  but  not  on  tubercles,  except  in  the  form  of  a  very  small 
spot,  which  may  be  absent.  Metathorax  dark  green,  sometimes  a 
little  bluish. 

Legs  dark,  pubescent,  the  hairs  on  posterior  tibiae  especially  long 
and  dense,  as  in  albipennis ;  tips  of  anterior  femora,  upper  two- 
thirds  of  anterior  tibise  in  front,  yellow.  Tegulse  yellowish-hyaline. 
Stigma  very  pale  yellowish,  nervures  almost  colorless,  the  portion  of 
marginal  cell  beyond  stigma  conspicuously  louger  than  that  below 
it;  second  submarginal  narrowed  about  one-half  to  marginal,  third 
discoidal  distinct 

Abdomen  above  black,  nearly  naked,  except  the  last  segment, 
which  is  densely  fringed  with  white  hairs.  Fourth  s^ment  with 
two  yellow  spots,  absent  in  specimens  lacking  the  face-markings 
(mut  nigrior).    Pygidial  area  conspicuously  rufous.     Venter  dark. 

Mut.  9 ,  nigrior. — Stigma  colorless,  pale  marks  of  head  and 
thorax  absent,  pubescence  of  mesothorax  white  instead  of  yellowish, 
vertex  a  slightly  bluer  green,  metathorax  tinged  with  blue  above, 
last  joint  of  antennae  with  a  slight  hook,  abdomen  without  yellow 
spote.    (Ckll,  4,908.) 

Mut  9  t  intermedia, — Stigma  pale  yellow  ;  vertex  rather  more 
brassy,  lateral  pale  marks  of  clypeus  absent.  Alxlomen  with  seg- 
ments 2-4  each  with  a  pair  of  yellow  marks,  those  on  2  and  3  trans- 
versely elongate,  those  on  4  larger  and  rounder.  First  taken  by  C. 
Rhodes  on  Verbesina.  Sometimes  the  ?pots  on  iegment  2  are  lack- 
ing. The  lateral  pale  marks  of  clypeuif  may  also  be  more  or  less 
developed. 

^ . — Head  larger  and  broader,  cheeks  strongly  bulging  below^ 
but  not  spined ;  antemut  wiih  the  scape  and  funicle  black  above 
aod  yellow  beneath,  flageilain  orange  with  the  fim  two  joints  black 
or  blackish  above.  Lower  cr/n^r*  of  fiac^.  and  ciypea^i,  yellow,  the 
clypeus  with  two  longitodiuL  'o.jdt  TrjLrk.^  and  a  biaclc  dot  on  tb^ 
outside  of  each,  afur  it^  r-  ar.  *:*t  '»i  P.  wiwMTftn.  In  *>me  exam- 
ples the  clypeus  i*  b&ack  wiii  a  x^irilar*  .o&2::iid*nai  jei'.ow  line. 
and  the  lower  comen  rjrjatK,j  7*tL.-,-».  tiu^  yii.'^w  ^fycofAltcAfi  •xi^Mfi^ 
ing  a  black  spot  near  3i  xf«r  L:z,\z.     'Ck.".,  4,.'iK>5.  5  0.>4,y     Prv 
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thorax  without  any  yellow,  except  on  collar  above.     Tarsi  mostly 
pale,  in  addition  to  the  pale  leg-markings  of  the  9  ■    Eads  of  mid- 
dle tibite  also  pale. 
AbdomeD  without  the  two  spots  of  the  9 ,  but  the  distal  margins 

of  the  segments  hyaline,  with  narrow  dull  yellowish  bands,  broadly 
eraarginate  on  each  side  proximally. 

Mut.  S.Tnaailata. — Hind  margin  of  prothorax  with  4wo  small 
yellow  marks.     (One  on  Verbesina  encelioidet,  Sept.  28th.) 

Mut  1 ,  cyanella. — Size  small.  Metathorax  blue.  (One  on  Hel- 
ianthtts  anntmt,  Sept.  2lBt).  This  agrees  with  true  S  varbetinee  la 
the  dull  front,  orange  fl&geilum,  absence  of  spots  on  hind  bonier  of 
prothorax,  etc. 

Hab. — L&8  Onices,  N.  M.,  abundant  on  Sowers  of  Verbeeina  en- 
eelioidei,  Sept.  11th  to  20th  of  October.  On  Sept  28tb,  after  wet 
weather,  they  were  freely  copulating  on  the  flowers.  One  had  beeD 
caught  by  a  Phymala.  On  Sept,  21st,  a  9  of  mut.  intermedia  and 
the  S  mut.  cyanella  were  taken  on  Helianthns  annum. 
W.  PerdiU  alblpsniiil  Cr..  Tr.  Am.  Eat.  Soc,  18SS,  p.  386.      S     (K*b.,  New 

MHim,  Colorado). 

(f .     PtrdUa  kyaliita  Cr.,  Tr.  Am.  Ent.  Soe.,  1878,  p.  98.     (Hab.,  Colorado). 

The  original  type  of  albipennU  was  taken  in  1867  by  Dr.  Samuel 
Lewis,  on  a  journey  from  Fort  Wallace,  Colo.,  to  Fort  Craig,  N.  M. 
The  types  of  hyalina  were  taken  by  Messrs.  Ridings  and  Morrison. 
In  the  latter  part  of  July,  1895,  I  took  the  typical  form,  in  both 
sexes,  on  Sowers  of  Helianthiis  annmts  at  La  Junta,  Colorado.     The 
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Of  46  9  8  from  Verbesina,  43  are  verbennce  and  3  helianthi.  The 
Tbe  earliest  date  for  helianthi  is  July  29, 1893.  (Ckll.,  339,  a  ^ .) 
On  Aug.  26, 1893, 1  took  both  sexes  at  Juarez,  Mexico ;  these  were 
recorded  as  albipennis  and  hyalina  in  Ann.  Mag.  N.  Hist.,  Feb., 
1895,  p.  206. 

Mut.  S ,  pasonis, — Length  8}  mm.  Resembles  verbestna  in  its 
dull  front  and  the  absence  of  spots  on  hind  margin  of  prothorax. 
Resembles  typical  albipennis  by  the  absence  of  yellow  on  the  abdo- 
men. Resembles  helianthi  by  the  dark  flagellum  which  is  black 
above,  dull  testaceous  below.  Maxillary  palpi  with  the  last  four 
joints  practically  equal.  Front  and  mesothorax  olive-green,  cheeks 
and  metathorax  greenbh-blue  or  prussian-green,  in  strong  contrast. 
Tip  of  abdomen  unusually  broad.  Marginal  cell  somewhat  longer 
than  usual. 

I  took  one  specimen  of  this  at  £1  Paso,  Texas,  Aug.  25, 1893.  I 
was  a  little  perplexed  whether  to  refer  it  to  verbestnce  or  albipefmis. 
Mr.  Fox  named  it  hyalina  Cr.,  and  indeed  it  must  come  very  near 
tbe  form  so  named  by  Cresson,  which  had  the  dark  flagellum, 
though  the  head  and  thorax  were  bluish-green. 
Var.  9  lingnalii. 

Length  about  10  mm.  Abdomen  above  with  yellow  bands  on 
s^ment8  2-4,  the  first  two  narrowly  interrupted  in  the  middle,  the 
last  two  failing  some  distance  before  the  lateral  margin.  Metatho- 
rax dark  blue,  head  dark  blue-green,  mesothorax  and  scutellum 
dark  olive-green.  Front  moderately  shiny.  Hind  border  of  pro- 
thorax  marked  with  yellow.  Stigma  inclining  to  pale  orange.  Sec- 
ond submarginal  cell  not  narrowed  half  to  marginal.  Flagellura 
dark.  Clypeus  yellow  with  two  black  blotches  above,  sufficient 
to  mark  out  the  yellow  T. 

The  above  characters  are  probably,  in  part,  individual  ones,  but 
the  glossa  is  very  conspicuously  hairy  all  along,  thus  differing  from 
that  of  helianthi,  albiyennis  type,  and  verbesincej  in  which  it  is  com- 
paratively naked,  except  the  terminal  half  in  some  examples  of  vcr- 
besinue.  When  using  a  compound  microscope  to  more  accurately 
determine  the  character  of  the  glossa,  I  was  surprised  to  find  also  a 
difference  in  the  maxillary  palpi.  In  lingualis  the  last  two  joints 
of  these  palpi  are  short  and  of  equal  length,  while  the  two  before 
them  are  long  and  also  equal.  In  helianthi  the  last  joint  is  long, 
the  two  before  it  short  and  equal,  and  the  two  before  them  long  and 
equal  to  one  another  and  to  the  last. 

The  var.  lingualia  is  founded  on  a  single  ?  from  Fort  Collins, 
Colorado,  Aug.  8,  1895.     (Baker.)  8 
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The  known  range  of  P.  albipennit  ii  greatly  extended  by  a  ? 
sent  to  rae  by  Mr.  Fox,  gaught  in  Nowlin  Co.,  South  Dakota.  The 
□ame  of  the  collector  does  not  Appear  on  the  label.  The  clypeus  U 
marked  practically  as  in  lingualit,  but  the  gloesa  is  not  hairy. 
Stigma  pale  orange.  Second  submarginal  cell  narrowed  fully  one- 
half  to  marginal. 

Since  the  above  waa  written,  Mr.  Fox  has  examined  for  me  Cres- 
son's  types  of  kyalina  iS),  and  reports  that  one  has  the  abdominal 
marks  as  in  verbetinee  and  helianthi  ;  but  the  other  muat  be  held  to 
be  the  true  type,  as  Creeson  does  not  mention  the  marks.  The  form 
above,  described  aapatonie.  has  only  a  very  small  clypeal  mark,  so 
it  is  in  all  respects  very  similar  to  what  we  must  call  albipennU  van 
hyalina  (Cr.). 

Many  years  ago,  P.  albipennis  was  taken  by  Belfrage  in  Bosque 
Co.,  Texas.     (Creason,  Tr.  Am.  Ent.  Soc,  1872,  p.  261.)    This  ia 
a  little  east  of  the  98th  meridian. 
TO.  Perdita  Ispaolildii  d.  ap.,  or  no«. 

S . — Length  about  6}  mm.  Resembles  the  S  ofalbipennit,  bnt 
head  and  thorax  brassy-green,  not  at  all  bluisb-green.  Vertex 
quite  densely  and  deeply  punctured.  Clypeal  markings  reduced  to 
a  yellow  median  line  and  yellow  lower  corners,  occasionally  the 
whole  anterior  margin  of  clypeus  yellow,  connecting  with  the  longi- 
tudinal line.  Mandibles  simple.  Metatborax  rather  inclined  to 
bluish.     Wings  and  abdomen  as  in   ^  albipennis. 

The  flagelliim  ia  orange,  the  two  epots  on  the  hind  margin  of  pro- 
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linear  groove,  extending  down  on  the  ridge  as  far  as  the  level  of  the 
aotennal  sockets.  Cljpeus  cocked-hat-shaped,  but  rounded  and 
broad  above,  and  unusually  high,  entirely  pale  yellow  except  the 
usual  two  dots.  Lateral  pale  yellow  face-marks  triangular,  the  in- 
ner angle  opposite  the  clypeal  dot,  the  upper  angle  (of  about  40^) 
level  with  the  antennal  sockets,  on  the  orbital  margin.  The  inner 
side  of  the  triangle  is  straight  or  nearly  so,  not  notched  as  in  bige- 
hvioi.  Supraclypeal  and  dog-ear  marks  absent.  Mandibles  simple, 
with  the  basal  three-fifths  very  broad  and  pale  yellowish  ;  and  the 
terminal  two-fifths  strongly  bent  inward,  dark  rufous-brown, 
slender,  coming  to  a  point  Antennae  with  the  scape  all  yellow,  fun- 
icle  yellow  with  a  brown  blotch  above;  flagellum  brown,  dark 
above,  pale  below,  first  joint  all  yellow  below. 

Thorax,  including  mesothorax  and  pleura,  quite  hairy,  disc  of 
metathorax  bare.  The  abundant  short  bristles  on  the  mesothorax 
have  a  yellowish  tinge.  Pleura  all  dark.  Collar  and  hind  border 
ofprothorax  broadly,  connecting  with  tubercles,  pale  yellow.  The  pro- 
thorax  is  thus  practically  all  yellow  except  a  large  wedge-shaped 
portion  on  each  side.     Mesothorax  shiny. 

Tegulse  hyaline,  with  a  yellowish  opaque  subreniform  mark. 
Wings  hyaline,  nervures  and  stigma  pale  brown,  the  latter  not  cen- 
trally hyaline.  Marginal  cell  long  and  rather  narrow,  squarely 
truncate,  its  poststigmatal  portion  much  the  longest.  Second  sub- 
marginal  large,  not  narrowed  half  to  marginal.  Third  discoidal 
distinct,  rather  narrower  below  than  is  usual.  Legs  hairy  ;  femora 
yellow,  middle  femora  with  a  little  brown  at  base  below.  Tibiae 
and  tarsi  pale  brown  ;  anterior  tibiae  yellow  in  front  and  with  a  yel- 
low streak  behind. 

Abdomen  above  with  about  equally  broad  dull  yellow  and  black 
bands,  the  latter  five  in  number,  but  the  last  not  so  well-defined. 
First  segment  with  an  oblique  black  mark  on  each  side  before  the 
band.  The  first  band  touches  on  each  side  a  black  longitudinal 
groove  such  as  is  seen  on  the  side  of  the  second  segment  in  luteola 
9  .  The  second  and  third  bands  present  a  small  lobe  on  each  side 
below.  The  fourth  band  below  has  a  median  projecting  tongue. 
Venter  pale  dull  yellow,  broadly  mottled  with  brown  medially. 

Hab, — Southwest  Utah,  collected  by  Mr.  Palm,  sent  by  Mr.  C. 
F.  Baker,  one  specimen.     Type  in  coll.  Baker. 

This,  the  first  Perdita  recorded  from  Utah,  belongs  near  albipen- 
nis,  etc.,  but  will  be  readily  recognized  by  the  characters  I  have 
italicized. 
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THE  KOLTmO    OF  BISDB  WITH  SPECIAL  BEFEBSNCE  TO  THE 

PLDlUeSB  OF  THS  BKALLEX  LAKH  BIKOB  OF  SA8TESS 

BOSTH  AKESICA. 


The  lack  of  definite  iDformatioo  regardiog  the  seasonal  plumages 
of  our  birds  which  characterizes  most  of  the  works  od  North  Amer- 
ican ornithology,  as  well  as  the  scarcity  of  recorded  facts  relative  to 
the  methods  by  which  the  plumages  are  assumed,  must  have  im- 
pressed all  who  have  bad  occauon  to  seek  fur  information  upon 
these  subjects.  This  is  unquestionably  due,  in  a  great  measure,  to 
the  scarcity,  in  collections,  of  molting  specimens  and  adults  in  fall 
or  winter  plumage.  Molting  specimens  are  only  to  be  obtained  dur- 
ing July  and  August  in  this  latitude,  and  collecting  at  this  season 
is  not  only  difficult  on  account  of  the  retiring  habits  of  the  birds 
during  the  period  of  molt,  but  also  exceedingly  unpleasant,  being 
the  height  of  our  hot  season.  Furthermore,  professional  collectors 
have  not  been  encouraged  to  collect  molting  birds  since  the  most 
marketable  specimens  are  full-plumaged  spring  birds.  To  this 
cause,  too,  is  probably  due  the  great  scarcity  of  North  American 
birds  from  the  tropics,  showing  the  progress  and  nature  of  the  early 
spring  molt,  since  collectors  visiting  these  regions  have  paid  mor« 
attention  to  securing  fine  apecimena  of  the  native  species. 

In  view  ot'  the  stale  of  our  kriowledfte  of  molts  and  seasonal  phira- 
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material.  Owing  to  this  lack  of  specimens,  I  have  no  doubt  that 
alterations  will  have  to  be  made  in  my  accounts  of  the  molt  in 
several  species,  in  the  light  of  future  investigation.  I  nevertheless 
think  it  desirable  to  publish,  at  once,  such  information  as  I  hav^ 
collected,  as  a  basis  for  future  work. 

In  the  first  part  of  this  paper  will  be  found  a  general  account  of  the 
methods  of  plumage  change,  based  upon  my  studies,  and  all  state- 
ments will  be  understood  to  refer  only  to  the  groups  here  under  con- 
sideration. As  no  general  paper  on  molting  has  appeared  recently, 
it  seemed  best  to  treat  the  subject  at  some  length  in  this  connection ; 
but  it  must  be  understood  that  I  do  not  claim  originality  for  all  the 
statements  given  below  as  many  of  the  facts  have  long  been  known. 
I  have,  however,  made  no  statements  that  have  not  seemed  to  be 
verified  by  my  own  investigations.  The  second  part  consists  of  brief 
accounts  of  the  molts  and  seasonal  plumages  of  most  of  the  smaller 
land  birds  of  eastern  North  America,  from  the  Cuckoos  through 
the  Passeres  in  the  order  of  the  American  Ornithologists'  Union 
Check  List  The  Raptores,  Columbae,  Gallinse  and  all  the  Water 
Birds  have  been  omitted  for  want  of  sufficient  material  for  their 
proper  study,  though  they  will  probably  exhibit  still  more  interest- 
ing facts  than  those  furnished  by  the  groups  here  under  consideration. 

The  difficulties  that  present  themselves  in  a  study  of  this  nature 
are  many.  Chief  among  them  is  the  impossibility  of  telling  the  age 
of  most  of  the  specimens  upon  which  we  must  base  our  investigation. 
The  study  of  live  birds  is,  of  course,  out  of  the  question,  and  even 
were  it  possible  the  results  would  not  prove  satisfactory,  as  it  has 
been  shown  that  plumage  changes  in  captive  birds  are  often  abnor- 
mal. 

Thrown  back  upon  a  study  of  prepared  skins,  our  only  method  of 
telling  what  year  in  the  life  of  the  bird  a  certain  plumage  represents, 
is  by  having  a  sufficient  series  of  specimens,  taken  while  actually  in 
the  molt,  to  connect  the  various  known  plumages.  Such  series  are 
at  present  very  hard  to  obtain,  as  has  already  been  stated,  and  we 
are,  therefore,  often  forced  to  judge  from  comparison  of  series  taken 
before  and  after  the  molts,  which  is  of  course  much  less  satisfactory. 
Many  specimens,  however,  which  are  apparently  not  molting,  often 
show  traces  of  an  old  plumage  which  has  just  been  lost  or  a  new  one 
jost  appearing,  when  the  feathers  are  carefully  raised  on  various 
parts  of  the  body ;  and  much  of  ray  information  has  been  gained 
from  such  specimens. 
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It  ii  geoerallf  coDsidere<l,  and  in  many  oases  actually  proven, 
that  the  moet  perfect  and  brilliaDtlj  plumaged  individuals  of  a 
■pedes  are  the  oldest,  or  at  least  are  birds  of  several  yean  of  age^ 
and  I  have  followed  this  idea  in  treating  of  the  species  in  the  latter 
part  of  the  present  paper.  It  is,  however,  quite  likely  that  certain 
individuals,  whether  from  excessive  vitality  or  some  other  cause, 
assume  the  adult  dress  at  an  earlier  period  in  their  life  than  others 
and  that  certain  other  individuals  never  attain  the  highest  develop- 
ment of  plumage  coloration  exhibited  by  the  species. 

The  scarcity  of  adult  birds  in  winter  plumage  (t.  e.  the  dress 
asBumed  at  the  end  of  the  breeding  season)  has  already  been  men- 
tioned. The  fact  that  the  number  of  these  birds  taken  in  September 
and  October  is  otten  so  remarkably  small  as  compared  with  the 
birds  of  the  year,  seems  to  me  good  evidence  that  they  not  only  start 
on  their  southward  migration  sooner  than  the  young,  but  that  they 
moke  a  more  continuous  journey  with  fewer  and  shorter  stops. 

The  difference  in  the  numbersof  these  birds  taken  by  autumn  col- 
lectora  is  real  and  not  imaginary.  Mr.  C.  W.  Beckham  in  1887  called 
especial  attention  to  it',  giving  the  above  explanation.  He  stated 
that  between  Sept  1  and  Nov.  22,  1886.  he  collected  367  birds  of 
which  348  were  birds  of  the  year,  the  determiuation  of  age  being 
based  upon  examination  of  the  ekelelon.  In  the  fall  seriea  that  I  have 
examined,  where  the  difierence  between  the  bird  of  the  year  and 
adult  was  clearly  indicated  by  the  plumage,  I  find  the  proportion 
of  old  birds  very  small ;  but  I  think  that  careful  collecting  carried 
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males  and  females  of  the  same  species  differ  greatly  in  this 
'  respect  when  the  nuptial  plumage  of  the  adult  male  is  highly 
developed  as  compared  with  that  of  the  female  or  with  its  own 
winter  plumage. 

in.  The  amount  of  change  effected  in  the  plumage  at  any  partic- 
ular molt  varies  considerably  in  different  individuals  of  the 
same  species  and  sex. 

IV.  Some  species  which  have  a  well  marked  spring  molt  in  their 
first  and  second  yeard  may  discontinue  it  afterwards,  when  the 
adult  plumage  has  once  been  acquired.  And,  on  the  other 
hand,  some  individuals  may  continue  to  molt  in  the  springs 
while  others  of  the  same  species  cease  to  do  so. 
V.  The  remiges  are  molted  less  frequently  than  any  other  part  of 
the  plumage.  As  a  rule,  they  are  only  renewed  at  the  annual 
molt  (exception  Dolichanyx), 

VI.  Variability  in  the  order  of  molt  in  the  remiges  and  presence  or 
absence  of  molt  in  the  flight  feathers  at  the  end  of  the  first 
summer  are  generally  family  characters  t.  e.,  Ceryle  differs  from 
any  other  species  treated  of  in  this  paper  in  the  order  of  molt  in 
the  primaries.  All  Picidse  and  all  Icteridse  except  Icterus,  (and 
Doliehonyx  ?)  molt  the  flight  feathers  with  the  rest  of  the  first 
plumage.  None  of  the  Oscines  except  Icteridse  (as  above),  some 
(all?)  Hirundinidse,  Otocoris  and  Cardinalis  molt  the  flight 
feathers  at  this  time. 

Some  other  exceptions  to  the  above  statements  no  doubt  occur; 
but  they  cover  the  vast  majority  of  cases. 

In  connection  with  the  second  statement  attention  should  be  called 
to  Ammodramus  sandvnchensis  savanna  which  has  practically  the  same 
plumage  at  all  seasons,  but  which  has  an  extensive  molt  of  the  body 
plumage  in  spring.  Melospiza  fasciata^  which  closely  resembles  it  in 
plumage  at  all  seasons,  has  scarcely  a  trace  of  spring  molt.  Ammo- 
dramus eaudacuius  is  the  only  other  species  that  shows  any  consider- 
able spring  molt,  and  in  which  the  sexes  are  not  strikingly  different. 

As  stated  above,  the  number  and  extent  of  the  molts  do  not  of 
necessity  bear  any  relation  to  the  systematic  position  of  the  species. 
The  Fringillidae  include  species  which  exhibit  the  simplest  series  of 
molts  as  well  as  some  examples  of  the  most  complicated  molting 
known  among  the  Passeres.  The  species  of  certain  families  do  show 
practical  uniformity  in  their  molts,  but  in  such  cases  there  is  also 
uniformity  in  the  relative  development  of  plumage  of  the  sexes. 
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The  Icteridse  exhibit  the  greatest  number  of  exceptions  to  J;he 
general  rules  of  molting  and  are  more  complicated  in  their  molts 
than  any  other  familjr.  In  moet  families  complicated  molting  is 
tiie  exception,  in  the  Icteridie  it  is  the  rule. 

ORDEB  OF  MOLT. 

The  molt  is  occasioned  hj  the  growth  of  new  feathers  from  the 
old  papillffi,  each  new  feather  forcing  out  the  old  one  on  its  tip.  The 
point  of  attachment,  however,  is  bo  brittle  that  the  old  feather  is 
almost  immediately  brokeu  off,  but  in  young  birde  molting  from  the 
firat  plumage  into  their  winter  plumage,  the  old  feathers  are  not 
infrequently  found  still  attached  to  the  tips  of  the  new  ones.  A  young 
&feadow  Lark,  Siurnella  magna,  in  my  collection  shows  this  very 
nicely,  and  Mr.  William  PaimeH  mentions  a  young  Hooded  Warbler, 
iSj/lvania  milrata,  in  which  the  down  of  the  nestling  was  to  be  seen 
at  the  tip  of  the  first-plumage  feather  while  it  was  in  turn  attached 
to  the  new  feather  of  the  winter  plumage  (PI.  IV,  figs.  5,  6). 

The  feathers  are,  of  course,  not  all  shed  at  once,  but  the  new 
feathers  on  certain  parts  of  the  body  have  nearly  completed  their 
growth  before  those  on  the  other  parts  niake  their  appearance. 

The  first  body-feathers  to  appear,  in  our  passerine  birds  at  least, 
are  those  of  the  abdominal  tracts,  forming  a  conspicuous  V-sbaped 
patch  against  the  old  plumage  of  the  rest  of  the  lower  surface. 
Almost  coincident  with  these  appear  the  feathers  of  the  inter- 
HCapuIary  region  and  shortly  afterward    those  of  the  throat  and 
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The  KingGsher  is  strikingly  different  from  any  other  bird  ezam- 
inedy  in  that  the  first  wing  feather  molted  is  the  fourth  primary 
followed  successively  by  the  third,  second  and  first  (PL  V,  fig.  3). 
Three  specimens  taken  at  Sicamous,  British  Columbia,  July  18, 1892> 
show  precisely  the  same  order  of  molt  and  are  in  almost  the  same 
stage.  How  the  molt  proceeds  after  the  first  primary  is  shed,  I  am 
unable  to  say,  though  the  fifth  is  probably  the  next  to  be  renewed, 
followed  by  the  others  in  regular  order  inward. 

One  male  Piranga  erythromelas  shows  the  7th  and  8th  primaries 
molted  first,  followed  by  the  6th  ;  while  the  9th  was  shed  simultane- 
ously with  the  5th.  This,  however,  seems  to  have  been  an  individ- 
ual exception. 

In  the  Snow  Buntings  two  molting  females  (Disko,  Greenland, 
Aug.  11th)  show  that  the  innermost  primary  is  lost  first,  followed 
by  the  next  four  almost  simultaneously  and  then  the  others  in  rapid 
succession.  The  loss  of  all  these  feathers  occurs  so  nearly  at  the 
same  time,  that  all  but  two  of  the  old  primaries  are  shed  before  any 
of  the  new  ones  have  grown  as  long  as  the  secondaries  (PI.  V,  fig.  4). 

The  first  secondary  feather  to  he  molted  is  the  outermost,  followed 
by  the  others  in  regular  order.  The  secondaries,  however,  do  not 
b^n  to  molt  until  the  primaries  have  nearly  all  been  renewed,  the 
first  new  secondary  appearing  simultaneously  with  the  4th  or  5th 
primary — i.  e.  when  only  three  or  four  of  the  old  primaries  remain 
(PI.  V,  fig.  5). 

The  first  tertial  generally  appears  a  little  before  the  first  secondary. 

The  primaries  and  secondaries  seem  to  be  the  most  persistent  of 
the  bird's  feathers,  and  when  they  are  shed,  there  is  always,  so  far 
as  I  have  been  able  to  ascertain,  a  complete  molt. 

The  tertials  on  the  other  hand  are  frequently  renewed  independ- 
ently of  the  other  wing  feathers  during  the  spring,  when  there  is  a 
partial  molt  in  some  species. 

As  regards  the  molt  of  the  tail,  it  has  generally  been  stated  that 
the  feathers  are  shed  symmetrically  and  successively  a  pair  at  a  time 
while  this  may  be  true  it  is  nevertheless  a  fact  that  in  many,  prob- 
ably most,  of  our  smaller  land  birds,  the  molts  of  the  successive  pairs 
occur  in  such  rapid  succession  that  the  bird  is  for  a  brief  time  prac- 
tically tail-less,  and  the  half  grown  feathers  appear  to  be  all  of  nearly 
the  same  size  as  in  the  case  of  the  first  tail  of  the  nestling,  when 
partly  grown.  In  other  words  the  first  pair  of  new  tail-feathers  does 
not  reach  a  functional  length  before  the  last  pair  of  old  featherii  is 
shed. 
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In  cases  where  there  is  an  appreciable  difference  in  the  time  of 
eheddiog  the  different  pairs  of  tail-feathers,  it  is  the  general  rule 
that  the  outermost  pair  is  the  last  to  he  shed,  and  birds  are  not 
infrequently  found  with  the  new  central  pair  of  tail-feathera  half- 
grown,  while  the  old  out«rii]OBt  pair  is  still  retained  (PI.  V,  fig.  2). 
The  BwallowB  are  especially  good  examples  of  this,  as  the  molt  of 
the  tail  in  this  group  seems  to  be  very  gradual  (PL  IV,  fig,  4). 

Id  QuUcatua  and  sorae  other  birds  the  central  pair  is  the  last  to 
be  molted,  all  the  others  having  nearly  completed  their  growtii 
before  the  old  middle  feathers  are  shed. 

In  the  Woodpeckers  the  molt  begins  with  Uie  pair  next  to  the 
middW  and  esteuds  outward  while  the  central  pair  is  the  last  to 
be  shed  (PI.  V,  fig.  1). 

In  this  family  the  tail  has  a  particular  functjon, — t.  e.  in  climb- 
ing; hence  the  slow  molt,  as  the  birds  would  be  at  a  great  disadvan- 
tage if  the  whole  tail  was  lost  at  once.  The  central  pur  of  feathers 
are  of  particular  importance,  and  the  old  ones  are,  therefore, 
retained  until  the  new  quills  of  the  next  pair  have  become  suffi- 
ciently developed  to  temporarily  take  their  place  during  their  own 
renewal. 

The  tul-feathers  generally  correspond  with  the  primaries  and 
secondaries  in  the  number  of  molts  which  they  undergo  during  the 
year,  but  in  some  cases  where  there  is  a  spring  molt  of  the  body 
feathers,  together  with  the  tertials,  there  is  also  a  complete  molt  of 
the  tail,  while  the  primaries  and  secondaries  are  not  renewed.    This 
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Id  the  three.  So  far  as  I  can  judge  from  the  material  that  I  have, 
the  first  two  or  three  primaries  are  generally  shed  before  the  feathers 
of  the  abdominal  tracts  are  expanded  and  the  outermost  primary 
18  lost  at  about  the  time  that  the  body-plumage  is  completely  renewed, 
while  the  tail  in  the  majority  of  species  is  shed  just  previous  to 
this — i,  e.  when  one  or  two  of  the  old  primaries  still  remain. 

A  knowledge  of  these  relations  is  very  valuable  in  determbing 
whether  early  fall  specimens  are  adults  or  birds  of  the  year.  In  the 
former  the  outer  primary  will  be  found  not  quite  completely  grown, 
or  at  least  with  remains  of  the  embryonic  sheath  at  its  base,  while  in 
the  birds  of  the  year  no  trace  of  recent  growth  or  immaturity  will 
be  found  in  the  wing  or  tail  feathers,  except  in  a  few  species  which 
molt  the  remiges  and  rectrices  of  the  first  plumage  in  the  fall.* 

As  regards  species  in  which  the  molt  of  the  tail  occurs  gradually  the 
first  tail  feathers  are  shed  about  the  same  time  as  the  sixth  primary, 
while  the  last  are  shed  simultaneously  with  the  last  or  next  to  last 
primary. 

In  the  Tyrannidae,  the  body  feathers  begin  to  molt  sometimes 
before  the  first  flight  feather  is  shed,  and  in  young  Sphyrapicus 
much  of  the  first  plumage  is  retained  till  long  after  the  flight  feath- 
ers have  been  renewed. 

The  following  tables  show  the  relative  molting  of  the  feathers  in 
some  of  the  specimens  examined,  and  referred  to  above : — 

I.  RELATIVE  MOLT  OF  BODY  PLUMAGE. 


Pinngft   errthromelM, 

l,90rw.  S 

^rnella  magna,  1,191, 


New  Plumage 
on  Breast. 


ju8t  appearing. 


W.  S :nearly  complete. 

Golaptes   aaratus,  1,532,  | 

W.  8 nearly  complete. 

Qaitcalus  quiscula,  154,1 

W.  S nearly  complete. 


Interscapulum.  \    Top  of  Head. 


Throat. 


Plectrophenaz   nivalis, 
26,9»f,  A.N.S 


Doliehooyx  oryxivorus, 
32,783,  A.  M.  N.  H 


complete, 
complete. 


jQst  appearing. :   half  renewed. 

complete.       |   half  renewed. 

I 
sprouting.      '  just  appearing. 

just  appearing.  ;       no  molt. 

half  renewed,     just  appearing. 

complete.      ;      complete. 


just  sprouting. 

no  molt, 
just  appearing. 

no  molt. 

just  appearing. 

center  of  abdo> 
men  not  molted. 


NUMBER   AND   TIME   OF   MOLTS. 

When  the  young  bird  emerges  from  the  egg,  it  is  enveloped  in  a 
more  or  less  complete  covering  of  down ;  in  ptilopsedic  birds  the  cover- 


*  In  any  case,  a  specimen  showing  molt  or  evidence  of  recent  molt  in  the 
body-feathers,  while  the  rectrices  and  remiges  present  no  signs  of  molt,  may 
be  regarded  with  certainty  as  a  bird  of  the  year. 
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III.  SHOWING  RELATIVE  MOLT  OF  WIKG  FEATHERS. 
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ing  IB  complete,  while  in  peilopsedie  birds  it  is  but  very  slightly 
developed.  In  pneeocial  species  the  downy  dress  is  retained  for  a 
considerable  time  before  the  first  feathers  appear,  but  in  altricial 
birds  it  is  soon  replaced  by  what  is  known  as  the  "  first  plumage.'' 
The  remiges  and  rectrices  of  the  first  plumage  are  usually  the  same 
as  those  of  the  adult,  but  the  body  feathers,  while  of  the  ordinary 
structure,  are  much  more  plumulaceous  than  the  covering  of  the 
adult. 

This  first  plumage  is  retained  for  some  time  (three  or  four 
months)  in  some  species,  but  in  others  it  is  very  soon  replaced  by  a 
more  permanent  winter  plumage  in  which  all  the  feathers  are  of  the 
same  structure  as  those  of  the  adult.  The  entire  body  plumage  is 
molted  at  this  time  as  well  as  most  of  the  wing  coverts ;  but  the 
rectrices,  remiges  and  the  primary  coverts  are,  in  the  great  majority 
of  our  smaller  land  birds,  retained  until  the  next  annual  molt. 

The  species  in  which  all  the  first  plumage  feathers  are  molted  are 
the  following:  Otocoris  alpestria,  Cardinalis  eardinalis^  Agelaius 
phanieeus,  QuUcalus  quiseiila,  Molothrus  cUer,  Stumella  magna.  Scale- 
eophagus  earolinus^  Tachydneta  hitolor  and  all  the  Woodpeckers. 
Of  Ceryle,  Trochilus,  Chcetura  and  a  few  Oscifus  I  have  been  unable 
to  examine  sufficient  specimens  to  speak  with  certainty  on  this  point 

In  early  spring,  probably  about  the  time  of  revival  of  sexual 
activity  and  immediately  preceding  the  vernal  migration,  there  is  in 
the  vast  majority  of  birds  a  more  or  less  complete  molt.  Some- 
times, as  in  the  case  of  the  Bobolink,  the  change  is  absolutely  com- 
plete, but  as  a  rule  the  remiges  and  rectrices  are  not  renewed, 
while  in  other  species  the  molt  may  only  amount  to  the  acquisition 
of  a  few  new  feathers  on  the  throat  or  sides  of  the  head.  The 
tertials  are  often  renewed  at  this  time  and  seem  to  correspond  more 
with  the  body  feathers  than  with  those  of  the  wing  as  regards  their 
molting.  It  is  at  this  season  that  many  birds  acquire  marks  of 
maturity  which  are  lacking  during  the  first  winter  of  their  life,  as  for 
instance,  the  yellow  superciliary  and  loral  stripes  of  certain  finches, 
while  markings  characteristic  of  the  breeding  season  as  opposed  to 
the  winter,  also  appear  at  the  time  of  spring  molt. 

In  studying  the  species  of  our  smaller  land  birds  which  molt  in 
the  spring  it  will  be  noticed  that  of  necessity,  species  which  differ 
radically  in  their  spring  and  fall  plumage,  have  the  most  complete 
spring  molt ;  while,  as  a  rule,  in  those  in  which  the  plumage  is  nearly 
the  same  throughout  the  year,  the  spring  molt  is  least  marked.     The 
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Savaoaa  Sparrow  and  Sharp-tailed  Finch  are  ioteresting  exceptions 
to  the  Utt«r  etateiueot. 

The  annual  molt  which  occura  at  the  close  of  the  breeding  season, 
in  late  summer  or  earlj  fall,  is  common  to  all  birds,  and  is  generally 
coincident  with  the  molt  of  the  first  plumage  of  the  young  birds  of 
the  first  broods,  varying,  however,  in  this  respect  in  different  species. 
The  annual  molt  is  always  complete,  and  when  the  new  feathers 
are  assumed,  the  plumage  ia  richer  in  color  and  fuller  than  at  any 
other  time.  lu  the  breeding  plumage,  the  colors  may  be  in  stronger 
contrast,  but  this  is  generally  due  to  the  wearing  away  of  the  blend* 
ing  colors  of  the  tjps  of  tbe  feathers'  which  necessarily  makes  the 
plumage  rougher. 

CHAHOE  OP  COLOB  BY  ABRASION. 

During  the  time  intervening  between  two  molta,  the  feathen 
undergo  a  certain  amount  of  abrasion.  In  such  birds,  specimens  taken 
just  before  the  annual  molt,  present  a  very  dilapidated  appearance, 
and  the  abrasion,  combined  with  bleaching,  has  generally  altered  the 
appearance  of  the  plumage  very  materially  from  that  of  the  preced- 
ing fall. 

While  thb  effect  of  abrauon  is  seen  in  the  plumage  of  all  birds 
just  before  the  annual  molt,  the  feathers  of  some  are  so  constructed 
as  to  render  possible  a  complete  change  in  the  color  of  the  exposed 
plumage  by  abrasion,  long  before  the  time  when  the  effects  of  the 
general  wear  and  tear  above  described  are  apparent.    These  feathers 
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of  the  terminal  portion  varies  on  different  feathers,  while  the  abra* 
don  always  takes  place  exactly  to  the  line  of  demarcation  of  the 
colors. 

In  the  body  feathers,  the  terminal  part  is  less  perfectly  pennaceous 
ID  structure  than  the  base,  and  many  of  the  barbs  are  entirely  free 
at  their  tips,  which  naturally  makes  them  more  liable  to  rapid 
abrasion  down  to  the  point  where  the  strongly  pennacenu a  structure 
begfins.*     This  is  particularly  well  seen  in  the  Snbw  Bunting.     A 


Fig.  1.  Tii)sof  several  barbs  from 
feather  of  Bnow  Burning  showing  tlie 
difference  in  structure  betwiion  (he 
light  nnd  dark  portioos  (gresllycn- 
lirged  )    Photograph  by  Dr.  A.  P. 


Fig.  2.  Same,  further  enlarged,  with 
the  \ia!-b»  iindii-turbed  sliowing  the  in- 
terlocking (if  tlie  IniHmle^  in  the  black 
area.  Somewhat  diagrammatic,  after 
liholograjih  by  Dr.  Brown. 


microsiwpicBl  esnminatiou  of  these  feathers,  conducted  at  my  request 
by  my  friend  Dr.  A.  P.  Brown,  shows  furtherlhat  the  hooklets  on 
these  terminal  parts  are  fewer  in  number  and  less  j»crfectly  de- 
veIope<l,  while  the  basal  portion  of  the  featlier  where  the  dark 
pigment  begins  is  thicker  and  probiibly  tougher  in  structure,  the 
barbules  and  hooklets  being  here  well  developed  (Fig.  1  and  2). 


*  A  paper  by  Mr.  Frank  M.  Chapman  has  ajipeared  since  the  above  waa  written 
"  On  the  Changes  of  Plumage  in  the  BriowltaKe,  1'1-rlTiiiiheim.r  iiimlit."  Hull, 
Amer.  Mus.  Xat.  Hist ,  VIII,  p|i  0-1'i.  In  tluA  he  reaches  exactly  the  same 
coaclusions  aij  are  here  set  fortn  by  the  writer  and  Dr.  lirowii.  and  the  fact 
that  we  were  working  entirely  independeotly  gives  a(tdiiii>nal  interest  to  the 
ttatenents. 
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Certain  wing  feathere  dhow  a  atill  more  iaterestiiig  phase  of  abra- 
aioD.  In  the  Roae-breaet«d  Grosbeak,  as  ia  well  known,  Becondariefl 
and  terttals  ia  autumo  and  winter  are  marked  on  their  edges  with 
spots  of  white  (Plate  V,  figs.  7,  8),  while  in  the  Meadow  Lark  and 
Curlews  at  the  same  season,  many  of  the  feathers  have  regular  tooth- 
like indentations  of  lighter  color  along  the  aides  (Plate  IV,  figs.  8, 9). 
By  the  time  the  breeding  season  has  arrived  these  light-colored 
areas  have  been  completely  lost,  while  the  dark  parte  remain  intact, 
the  line  of  demarcation  having  been  follow^  as  closely  as  if  cut  by  a 
pair  of  scissors,  except  that  some  curved  lines  become  straight  owing 
to  the  whole  barb  breaking  ofi'  beyond  the  light  colored  area  (Plate 
IV,  fig.  9).  In  these  feathers,  both  portions  are  equally  pennaceous, 
and  do  not  eshibit  any  difference  in  structure,  so  that  we  must  regard 
the  light  portions  as  peculiarly  brittle.  It  is  a  noticeable  fact 
that  in  all  the  birds  that  have  been  examined,  the  black  feathers 
or  black  parts  of  a  feather  seem  less  subject  to  abrasion  thau  those 
of  any  other  color. 

[n  most  cases  where  marked  abrasion  takes  place,  the  lighter  tips 
serve  to  produce  the  blended  appearance  characteristic  of  the  winter 
plumage  of  all  birds,  while  their  loss  brings  out  the  strong  contrast 
of  colors  characteristic  of  the  breeding  season,  and  produced  in 
other  species  by  actual  molt 

The  case  of  the  Bobolink  is  of  particular  interest  in  this  con- 
nectioo,  differing  from  that  of  any  other  species,  unless  it  be  some 
individuals  of  the  Rose-breasted  Grosbeak.      It  has  a  complete 
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iQmmer  in  which  the  bird  is  hatched.  In  such  a  species  then,  there 
are  only  three  plumages :  1.  First  Plumage.  2.  Winter  Plumage. 
8.  Nuptial  Plumage ; — the  latter  being  acquired  in  early  spring, 
either  by  actual  molt  or  abrasion.  Sometimes  it  is  so  like  the  winter 
plumage  that  they  can  scarcely  be  distinguished,  but  this  is  the 
exception,  for  even  when  no  molt  takes  place,  the  abrasion  gives 
such  a  different  appearance  to  the  plumage  by  wearing  off  the 
blending  shades  that  the  spring  and  fall  birds  can  easily  be  separ- 
ated. 

In  other  species  the  winter  plumage  of  the  young  bird  is  not 
absolutely  like  that  of  the  adult,  every  shade  of  difference  existing 
from  those  that  are  scarcely  separable  to  those  that  are  radically 
different. 

In  such  cases  there  are,  of  course,  four  or  five  recognizable  plum- 
ages: 1.  First  Plumage.  2.  Plumage  of  First  Winter.  3.  Plum- 
age of  First  Nuptial  season.  4.  Adult  Winter  Plumage.  5.  Adult 
Nuptial  Plumage.  In  most  species  the  Adult  Nuptial  Plumage  is 
assumed  at  the  first  spring  molt,  in  which  case  there  will  be  only  four 
distinct  plumages.  Sometimes  the  number  of  plumages  is  still  further 
increased  by  the  fact  that  the  bird  does  not  acquire  the  complete 
adult  dress  for  three  or  four  years.  The  changes,  however,  do  not 
progress  as  regularly  in  these  instances  after  the  first  year,  a  greater 
or  leas  amount  of  the  adult  plumage  being  assumed  at  each  molt 
by  different  individuals ;  so  that  a  large  series  instead  of  being 
divisable  into  several  lots,  each  characterized  by  distinctive  marks, 
represents  on  the  contrary  a  complete  gradation  from  the  bird  of  the 
year  to  the  adult.  Such  instances  have  been  made  to  serve  as 
examples  of  the  alleged  change  of  plumage  by  direct  change  in  the 
coloration  of  the  feathers. 

Another  point  bearing  upon  the  plumages  of  species  that  require 
several  years  to  acquire  the  mature  dress,  is  the  question  whether 
there  are  not  some  individuals  which  never  do  acquire  this  plumage. 
The  fact  of  the  remarkably  small  proportion  of  birds  in  fully  adult 
plumage  in  such  species  as  the  Purple  Finch,  Pine  Grosbeak,  White- 
throated  Sparrow,  etc.,  lends  weight  to  such  a  theory,  although  its 
actual  demonstration  is,  perhaps,  impossible. 

Then  again,  there  are  occasional  peculiar  plumages,  which,  though 
they  may  be  abnormal,  are  nevertheless  by  no  means  unique,  such 
as  the  bright  orange  plumage  of  the  male  Scarlet  Tanager,  the 
Black-headed  plumage  of  the  female  Rose-breasted  Grosbeak,  and 
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the  occasional  extreinely  brilHaDt  plumage  of  the  male  of  the  asme 
Bpeciefl,etc.  Thetwolatterinetanceamay  be  considered  as:  1.  Partial 
adoptioQ  of  the  characters  of  male  plumage  hy  the  female;  and  2. 
Extreme  development  of  color  in  the  male  probably  due  to  ezceaaiTe 
vitality. 

Another  complicated  eeriee  of  plumages  pointed  out  by  Mr.  F.  M. 
Chapman'  exists  in  the  case  of  the  Bobolink.  In  theae  birds  there 
are  four  distinct  plumages;  1.  FirstPlumage.  2.  Winter  Plumage. 
3.  Early  Spring  Plumage.  4,  N^uptial  Plumage.*  This  early  spring 
plumage  is  acquired  by  direct  molt,  and  panes  into  the  Nuptial 
Plumage  by  an  extensive  abrasion  of  the  differently  colored  tipa, 

DIBECT  CBAMOE  OF  COLOR  IS  FEATHERS. 

There  have  always  been,  and  are  to-day,  ornithologists  who  believe 
thoroughly  that  feathers  actually  change  their  color,  and  that  the 
change  from  the  winter  plumage  to  the  nuptial  dress  in  some  species  is 
accomplished  solely  in  this  manner  without  either  molt  or  abrasion. 

Schlegel,  one  of  the  greatest  ei|M>neiits  of  this  theory,  considered 
the  phenomenon  as  nearly  univeraal.and  Gfitke.anotberof  its  staunch 
supporters,  seems  to  be  of  much  the  same  mind.  Other  writers  while 
supporting  it,  have  regarded  it  as  of  much  less  general  application 
and  some  consider  it  of  very  rare  occurrence. 

If  such  a  change  actually  does  take  place,  it  would  seem  strange 
if  it  should  not  play  a  very  important  part  in  plumage-changes, 
and,  if  we  admit  that  it  does  occur  in  any  species,  we  may  as  well 
grant  its  possibility  in  a  great  number. 
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iDdividual  bird  passed  through  all  those  gradations ;  or  tbej  have 
taken  a  series  of  feathers  from  different  individuals  or  different  parts 
of  the  same  individual,  which  show  regular  gradations  from  one  style 
of  coloration  to  another,  as  proof  that  each  feather  passes  through 
all  those  gradations. 

As  a  matter  of  fact,  these  mottled  plumages  are  permanent  for  the 
time  being,  and'  at  each  regular  molt  a  greater  proportion  of  the 
adult  plumage  is  assumed.  Scarcely  any  two  individuals,  however, 
correspond  exactly  in  the  amount  of  change  that  is  effected  at  a  given 
molt ;'®  hence  a  series  of  breeding  birds  taken  during  the  late  spring 
or  early  summer,  representing  individuals  of  different  age,  will  often 
show  a  nearly  complete  series  of  intergrades  between  the  two  styles 
of  plumage,  and  there  will,  of  course,  be  no  signs  of  a  molt. 

A  study  of  several  of  the  more  recent  examples  that  have  been 
brought  forward  to  illustrate  the  actual  change  of  color  in  feathers, 
will  be  of  interest  in  this  connection. 

Dr.  R.  Bowdler  Sharpe,  in  the  Catalogue  of  Birds  in  the  British 
Museum,  seems  to  regard  thb  alleged  phenomenon  as  of  rather 
common  occurrence,  and  in  some  instances  goes  into  much  detail 
with  regard  to  the  subject.  This  is  especially  the  case  in  treat- 
ing of  MotacUla  lugens,^^  in  which  he  claims,  not  only  a  change 
from  gray  to  black  in  the  plumage  of  the  back,  but  also  a  remark- 
able change  in  the  color  of  the  primaries  and  secondaries  from 
brownish  to  pure  white,  the  adult  plumage  being  assumed  according 
to  Dr.  Sharpens  theory,  in  the  first  spring. 

With  the  same  material  examined  by  Dr.  Sharpe,  and  a  little 
more  showing  the  molt  in  progress,  Dr.  Stejneger"  shows  conclusively 
that  this  species  requires  several  years  to  acquire  the  fully  adult  plum- 
age, and  that  the  changes  in  the  color  of  the  wing  feathers  is  effected 
by  actual  molt  and  not  by  a  change  in  the  color  of  each  individual 
feather.  This  shows  conclusively  the  importance  of  having  spec- 
imens in  the  molt  for  examination  and  comparison,  and  what  a 
different  aspect  they  may  put  upon  the  case. 

While  combating  the  theory  of  direct  color  change  in  Motacilla 


^^It  18  not  intended  that  only  a  part  of  the  plumage  is  changed  ;  while  this 
maj  be  true  of  the  spring  molt,  the  annual  molt  is  always  characterized  bj  a 
complete  change,  but,  in  the  cases  referred  to,  part  of  the  new  plumage  comes 
in  exactly  like  the  old,  while  in  other  parts  the  color  of  the  new  plumage  is 
different. 

»^Cat.  Bds.  Brit.  Mus.,  X,  1885,  p.  474. 

"Proc.  U.  S.  Nat.  Mus.,  181)2,  p.  307. 
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lugent.  Dr.  Stejoeger,  neverlheless  admits  it  in  the  case  of  ZantKo- 
pygia  narcimna,"  on  vhat  seems  to  me  iDsufficient  evidence. 

This  bird  he  helievea  changes  without  molt  from  an  olive  plumage 
to  one  of  brilliant  orange-yellow  and  black,  while  the  wings  and  tail 
change  from  a  dull  brownish-gray  to  a  deep  black.  I  have  examined 
the  series  which  Dr.  Stejneger  had  in  hand,  and  I  fail  to  see  any- 
thing it  in  that  cannot  be  found  in  a  similar  series  of  letertii apurita 
or  any  other  species  that  acquires  its  mature  plumage  by  successive 
molts,  the  mottled  plumage  being  permanent  for  the  time.  So  far 
as  I  can  see,  an  actual  molt  of  black  and  yellow  feathen  might 
occur  in  early  spring,  or  patches  of  them  might  be  acquired  at  the 
annual  molt  at  the  end  of  summer.  As  there  are  no  specimens  in 
Dr.  Stejneger's  series  taken  earlier  than  the  29th  of  April,  and  no 
fall  adults,  it  ie  hardly  justifiable  to  conclude  that  the  change  in 
color  does  not  take  place  by  a  direct  molt,  either  in  early  spring  or 
in  late  summer. 

Furthermore,  a  specimen  of  the  closely  allied  Z.  tricolor^*  which 
agrees  very  well  with  Dr.  Stejneger's  most  advanced  "  transition  " 
specimens,  having  a  few  patches  of  olive-brown  feathers  above  and 
brown  remiges,  but  otherwise  adult,  shows  by  the  presence  of 
numerous  "  pin  feathers"  that  the  yellow  breast,  and  the  black  on 
the  bead  have  just  been  assumed  by  direct  molt. 

That  this  specimen  is  an  early  spring  bird  I  assume  from  the  fact 
that  the  remiges  and  rectrices  show  no  signs  of  recent  molt,  which 
they  would  do  if  it  was  the  annual  molt  that  had  just  occurred. 

In  regard  to  the  remiges  and  rectrices  of  ZanHiopygia,  which  Dr. 
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almost  entirely  from  the  water  birds,  and  we  are  not  informed  of  the 
exact  character  of  the  material  which  came  under  his  observation, 
all  that  we  have  is  his  interpretation  of  the  facts.  The  species  to 
which  he  calls  especial  attention  are  the  Dunlin,  Knot  and  Sander- 
ling. 

"  In  the  Dunlin  '*  he  says  **  the  change  of  colour  develops  itself 
in  the  following  manner :  In  the  ash-grey  feathers  of  the  back  the' 
shaft  first  becomes  black ;  this  color  spreads  rapidly  over  the  feath- 
ers, finally  leaving  only  broad  gray  margins.  The  latter  at  first 
change  to  a  dull  rusty-grey,  which,  however,  subsequently  passes 
into  a  beautiful  ferruginous  color.  At  the  same  time  the  dull  ash- 
grey  tips  of  the  feathers  pass  into  a  whitish-grey,  their  margins  being 
simultaneously  rounded  off  to  their  former  entirety." 

How  such  a  theory  could  have  been  advocated,  after  the  examina- 
tion of  a  large  series  of  specimens,  I  cannot  understand,  for  a  series  of 
spring  examples  of  the  American  Dunlin  taken  on  the  coast  of  New 
Jersey  sho:i?  the  black  and  rusty  feathers  coming  in  abundantly  and 
supplanting  the  worn  gray  feathers  of  the  winter  plumage.^^ 

In  the  Sanderling  Gatke  states  there  is  a  change  from  a  uniform 
light  gray  to  a  deep  black,  and  from  a  beautiful  ferruginous  color 
to  a  pure  white.  Here  again  spring  specimens,  from  the  coast  of 
New  Jersey  and  Florida,  show  the  black  and  ferruginous  plumage 
molting  in  and  superceding  the  light  gray  plumage  of  winter. 

Gatke  says  (p.  163)  that  he  "  confines  his  description  to  what 
actually  takes  place,  without  embarking  on  any  hypothetical  con- 
jectures." In  this,  however,  I  cannot  agree  with  him  ;  he  does  not 
claim  to  have  seen  the  change  in  color  actually  take  place  in  any 
individual  feather,  and  to  make  the  assertion  that  feathers  change 
from  one  style  of  coloration  to  another  when  the  only  facts  before 
him  are  that  he  has  feathers  which  represent  those  styles  of  coloration, 
one  of  which  might  change  to  the  other,  involves  entirely  too  great 
an  assumption. 

In  his  chapter  on  "colour-change  without  moulting"  Gatke  sup- 
ports another  theory,  also  originally  advanced  by  Schlegel,  but  which 


**  Since  the  present  paper  was  presented  to  the  Academy  for  publication  (see 
Proc.  Acad.  Nat.  Sci.  Phila.,  1890,  p.  12),  Mr.  F.  M.  Chapman  has  published 
an  article  on  "  The  Changes  of  Plumage  in  the  Dunlin  and  Sanderling"  (Bull. 
Amer.  Mas.  Nat.  Hist.,  VIII,  p  1—8),  in  which  he  criticises  Gatke's  state- 
ments on  the  same  grounds  as  above.  Here  again,  it  is  interesting  to  note 
that  Mr.  Chapman  and  the  writer  working  independently,  arrived  at  exactly 
the  same  conclusions. 
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Gatke  furmerly  repudiated,  and  oue  which  other  advocates  of  the 
"eoloi^cbange"  theory  have  generally  left  uotouched,  i.e.,  the  theory 
that  simultaneousl;  with  the  change  Id  color  there  occurs  a  rebuild- 
ing of  the  worn  edgee  of  the  feathers  which  restores  all  the  even 
contours  and  gives  them  the  appearance  of  newly  molted  feathers. 

The  acceptance  of  the  theory  of  color-change  without  molt  or 
'abrasion,  necessitates  the  adoption  of  some  such  theory  as  this,  sinoe 
the  bright  spring  feathers  are  generally  much  more  perfect  in  outline 
and  often  in  striking  contrast  to  the  worn  winter  plumage  from 
which  Schlegel  and  Giitke  would  have  us  believe  they  have  been 
produced.  A  slight  knowlege  of  the  development  of  feathers  would 
tend  to  show  the  absurdity  of  such  a  theory  as  this,  since  the  barbs 
of  a  feather  do  not  continue  to  grow  out  from  the  shait  like  the 
limbs  of  a  tree,  but  are  really  formed  from  the  tip  inward  toward 
the.shaft.  And  once  being  unfolded  from  the  sheath  of  the  "  pin 
feather,"  no  further  structural  development  can  possibly  take  place 
in  them. 

Too  many  writers  have  made  arbitrary  statements  and  then  ques- 
tioned the  accuracy  of  the  investigations  of  histologists  because  they 
did  not  support  tbem.  In  investigating  these  que8tions,we  must 
accept  at  the  outset  the  testimony  of  physiologists  and  histologists, 
that  from  the  very  nature  of  the  structure  of  a  feather  it  is  incapable 
of  renewing  its  barbs  or  barbules,  and  that  after  the  contents  of  the 
quill  have  once  dried  up  there  is  do  connection  between  the  vanes 
Qftlief.-»lluTanJ  li.e  life  iliiiil^  of  tli^i  Wnd.     This  »t  oiieo  predmlea 
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pigment  at  all,  as  has  been  ascertained  by  careful  microscopical 
examination  by  my  friend  Dr.  Tbos.  H.  Montgomery. 

The  only  instance  where  I  know  of  an  actual  change  of  color  in 
the  plumage,  except  by  fading,  is  in  the  case  of  certain  delicate  pink 
tints  on  the  breasts  of  gulls,  which  disappear  after  death,  but  this 
color,  I  think,  is  probably  due  to  a  peculiar  surface  structure  which 
is  destroyed  or  altered  by  the  drying  out  of  the  plumage,  when 
removed  from  contact  with  water  or  the  oil  of  the  bird. 

PLUMAGES  AND  MOLTS  OF  THE  SMALLER  LAND  BIRDS  OF 

EASTERN  NORTH  AMERICA. 

Below  I  have  recorded  such  facts  as  I  have  been  able  to  gather 
regarding  the  molts  and  plumages  of  our  smaller  land  birds. 

In  a  number  of  species  I  have  been  unable  to  ascertain  the  exact 
extent  of  the  molts  or  their  number  from  lack  of  necessary  material, 
but  have  thought  it  best  to  give  such  facts  as  I  have  rather  than  to 
omit  the  species  altogether.  Some  species  on  the  other  hand  I  have 
been  able  to  treat  with  much  detail,  and  have  referred  to  them 
in  describing  others  with  a  similar  series  of  molts.  I  have  as 
a  rule  omitted  any  detailed  description  of  the  plumages,  as  these  can 
be  obtained  from  any  of  the  manuals  or  general  works  on  North 
American  birds,  and  have  made  my  remarks  as  to  colors,  etc., 
mainly  comparative. 

Where  I  had  sufficient  material  to  warrant  it,  I  have  given  after 
each  species  a  list  of  its  plumages,  considering  three  as  the  smallest 
Dumber  of  plumages  exhibited  by  any  species.  In  many,  however, 
the  winter  and  nuptial  dresses  are  practically  alike  except  for  a 
slight  abrasion. 

Where  male  and  female  are  not  definitely  indicated  their  molting 
is  the  same. 

Family  CUCULIDiE. 

CoMysns  erythrophthalmus  (WiUon).     Black-billed  Cuckoo. 
Coeoytns  amerieanus  (Linn.).    Tellow-billed  Cuckoo. 

I  have  been  unable  to  examine  any  adult  Cuckoos  in  the  molt. 
The  young  molt  the  body  plumage  the  last  week  in  August.  I  am 
inclined  to  think  that  there  is  no  spring  molt  in  either  specie-^. 
Spring  and  fall  specimens  it  is  true  are  scarcely  di.^tinguishahle,  but 
I  do  not  consider  the  unworn  appearance  of  spring  bird.**  as  a  necf^H- 
sary  proof  that  there  has  been  a  spring  molt,  as  an  examination  of 
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late  summer  specimeDa,  just  previous  to  the  anuual  molt,  shows 
that  abraaioD  produceit  scarcely  any  effect  in  the  Cuckoos.  Th« 
sexes  are  alike  in  molts  and  practically  so  in  plumages. 

Family  ALCEDIITID^. 
Carjla  ftlejon  (Lidd.).    Bsitsd  KlDgfiihir. 

The  Kingfisher  presents  several  peculiarities  in  its  molting  and  I 
have  not  yet  been  enabled  to  examine  sufficient  material  to  satis- 
factorily describe  it.  So  far  as  my  material  goes  I  think  the  rufous 
edgings  to  the  breast  band  belong  only  to  the  bird  of  the  year,  as  old 
birds  in  the  annual  molt  have  the  new  feathers  of  the  breast  band 
plain  bluish  slate  or  slightly  edged  with  nhite.  Whether  the  young 
molt  the  flight  feathera  with  the  rest  of  their  first  plumagel  cannot 
say,  but  the  wing  feathers  of  the  rufous  tipped  fall  birds  are  very 
fresh  and  perfect,  which  may  be  considered  evidence  that  they  do. 

That  there  is  a  partial  molt  in  early  spring  is  evidenced  by  th« 
fresh  feathers  in  spring  specimens  which  are  In  strong  contrast  to  the 
older  worn  plumage,  especially  on  the  pectoral  band. 

The  wing  feathers  of  some  spring  birds  are  unusually  bright  with 
the  white  tips  scarcely  worn  and  one  example,  (June,  1881,  Palo 
Alto  Co.,  Iowa,  No.  26,640,  A.  N.  S.),  baa  the  remiges  all  of  this 
character,  except  the  innermost  pair  of  primaries  and  one  of  the 
aecondariea  on  the  left  side,  which  are  very  much  worn  and  abraded. 
This  may  indicate  a  spring  molt  of  the  wings  in  some  individuals 
but  in  the  majority  it  apparently  does  not  occur.      The  peculiar 
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produced  by  abrasion.    Female  molts  exactly  as  in  the  male,  but  its 
plumage  lacks  the  red  oucbal  band. 

BryoVatat  pnbesoeni  (Linn.).    Downy  Woodpecker. 

Molts  and  plumages  as  in  the  last.  Some  spring  specimens  show 
a  renewal  of  some  of  the  breast  feathers,  but  this  may  also  take  place 
in  villosxtB.  A  fall  specimen  of  each  species  exhibits  a  remarkably 
worn  "  moth-eaten  "  appearance  on  the  breast  and  flanks  probably 
due  to  a  peculiarity  in  the  habits  of  these  individuals. 

Sphjrapieiu  Tarias  (Linn.).    Tellow-bellied  Sapeucker. 

MaU, — Three  plumages,  first,  winter  and  nuptial. 

The  molt  of  the  first  plumage  of  the  head  and  breast  of  this  species 
continues  all  through  the  fall  and  winter  and  one  taken  April  8th, 
(Philadelphia,  Pa.),  shows  a  few  new  feathers  appearing  on  the 
crown  and  throat.  The  winter  plumage  is,  therefore,  a  mottled  one. 
The  breeding  bird  is  hardly  different  from  the  full  plumaged  spring 
individual,  as  abrasion  produces  but  little  effect.  Female  molts 
like  the  male.  Adult  plumage  differs  in  having  the  throat  white, 
some  individuals  have  the  crown  black,  others  red ;  whether  this 
is  due  to  age  or  purely  individuality  I  cannot  determine. 

CMphkrat  pileatnt  (Linn.).     Pileated  Woodpecker. 

Three  plumages,  first,  winter  and  nuptial. 

This  species  shows  but  little  variation  in  plumage.  There  is  no 
spring  molt,  but  the  nuptial  dress  is  somewhat  abraded  and  browner 
than  the  winter  plumage. 

Kalaaerpes  erjthroeephalat  (Linn.).     Red-headed  Woodpecker. 

Three  plumages,  first,  winter  and  nuptial. 

The  first  plumage  is  retained  for  a  long  time ;  of  four  specimens 
showing  the  transition  to  the  adult,  only  one  has  data,  i,  e.,  Haddon- 
field.  N.  J..  Dec.  2, 1880,  No.  1,405  Coll.  W.  Stone.  This  I  think  is 
probably  the  regular  time  for  the  molt,  as  specimens  taken  in  Octo- 
ber show  no  signs  of  a  change.  The  annual  molt  of  the  adult  occurs 
during  the  middle  of  August  as  usual.  Whether  they  have  any 
spring  molt  I  am  unable  to  say  positively.  The  plumage  is  but  little 
affected  by  abrasion,  so  that  the  unworn  appearance  of  spring  birds 
is  not  necessarily  an  evidence  of  a  recent  molt.  Very  highly  colored 
mdividuals  have  a  red  patch  on  the  center  of  the  abdomen. 

lUlaaerpes  earolinus  (Linn.).    Red-bellied  Woodpecker. 

Without  a  satisfactory  series  I  am  unable  to  describe  the  molt  of 
this  bird  in  detail,  but  it  is  apparently  the  same  as  in  the  preceding 
species. 
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C»lapt«l  anTKtni  (Linn,).     Flioksr. 

Three  plumages,  first,  wiater  and  nuptial. 

The  molt  from  firet  plumage  begins  in  July,  a  specimen  taken 
August  9,  1693,  in  Montgomery  Co.,  Pa.  ehows  it  about  half  com- 
pleted. The  annual  molt  of  the  old  birds  occurs  at  the  same  time. 
I  can  find  no  trace  of  spring  molt  and  abrasion  produces  Httleeffect 
upon  the  plumage  until  after  May.  Mr.  F.  M.  Chapman  has 
described  in  detail  the  variation  in  the  upper  tail  coverts  in  this 
genus." 

'UofortUDat«ly  I  have  been  unable  to  examine  a  sufficient  series 
of  the  MaaroekxTei  to  give  a  complete  account  of  the  molting  of  any 
of  the  species,  but  have  included  such  notes  as  I  have. 

Family  OAFBIHULQIDJE. 
Antro«t«mat  vodfarni  (Wilg.).    Wbip- poor- will. 

As  shown  in  Wilson's  figure  this  bird  has  an  early  donny  plumage 
which  almost  immediately  gives  place  to  the  usual  "  first "  plumage, 
a  specimen  taken  at  Haddonfield,  N.  J.,  July  2,  1693,  (Coll.  W. 
Stone),  shows  the  transition.  As  regards  the  number  and  time  of 
molts,  a  comparison  of  specimens  would  indicate  that  they  are  the 
same  as  the  following. 
Cboraailei  virgiiiimiiiu  (Qmel.).    Night  Boirk. 

Mr.  Wm.  Brewster  has  described  transition  specimens  from  the 
early  downy  plumage  to  the  first  plumage  and  similar  ones  are  ia 
:o!lptlion  iif  [tic  AcndfTiiv  iif  Naliirnl  Sciences  of  I'liiliulelpbia 
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does  Dot  produce  much  effect  upon  the  plumage  but  it  loses  the 
bright  metallic  luster  which  characterizes  the  fresh  winter  dress. 
I  am  inclined  to  think  that  the  young  do  not  renew  the  flight 
feathers  at  their  first  molt 

Family  TROCHILIDiE. 

Troeliiliit  oolubris  (Linn.).    Rnby-throated  Hnmming-bird. 

The  only  molting  specimens  of  the  Humming-bird  that  I  have 
seen  are  spring  birds  taken  at  Labna,  Yucatan,  March  15th,  in 
which  the  feathers  on  the  throat  are  being  renewed.  Probably,  the 
young  males  acquire  the  ruby  throat  at  this  time. 

Fanuly  TYBANNIDiE. 

The  Tyrant  Flycatchers  show  scarcely  any  seasonal  variation,  the 
first  plumage  being  nearly  the  same  as  the  adult,  while  the  feathers 
are  very  little  affected  by  abrasion.  There  are,  therefore,  as  a  rule 
only  three  plumages ;  first,  winter  and  nuptial. 

TyraiiBiit  tyraimiit  (Linn.).    Kingbird. 

Adult  Kingbirds,  taken  August  21,  show  some  molt  on  the 
body  but  no  trace  of  renewal  of  the  flight  feathers,  which  would 
indicate  that  the  annual  molt  is  not  completed  until  quite  late. 
Some  spring  specimens  Qhow  a  few  new  feathers  appearing  on  the 
breast  and  back,  but  whether  there  is  a  more  extensive  renewal  of 
the  plumage  before  the  birds  start  north  from  their  winter  quarters 
I  cannot  say.  Abrasion  plays  little  or  no  part  in  changing  the 
plumage  of  this  species.  The  first  plumage  gives  way  to  that  of  the 
adult  late  in  August  but  no  molt  occurs  in  the  wing  and  tail. 

Hjiarohus  eiinitus  (Linn.).    Crested  Flycatcher. 

The  annual  molt  in  this  species  begins  early  in  August  and  is 
indicated  in  the  wings  before  any  new  feathers  appear  on  the  body, 
differing  in  this  respect  from  the  last.  There  seems  to  be  no  spring 
molt.  The  young  birds  of  the  first  brood  begin  to  renew  their  body 
plumage  early  in  August.  All  the  plumages  of  this  bird  are  very 
similar. 

Sayomis  phoebe  (Lath.).    Peweo. 

There  is  no  spring  molt  in  the  Pewee  but  much  abrasion  takes 
place  during  winter  so  that  the  sulphur  tint  of  the  under  surface, 
which  is  characteristic  of  fall  specimens,  is  nearly  lost  by  the  breed- 
ing season.  The  molt  of  first  plumage  in  the  young  is  restricted  to 
the  body  feathers. 
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Contopoi  Tirau  ILiaa.]-     'Wood  Pewea. 

I  am  unable  to  say,  from  an  examination  of  spring  BpecimenB,  bow 
much  of  a  molt  this  Bpeciea  undergoes  before  ite  northward  migra- 
tion. Compared  with  speciajens  of  the  precedingthey  appear  much 
less  abraded,  which  indicates  that  a  partial  spring  molt  occurs. 

Contopn*  bor«ftUt  {Swaioa.).     OliTa-alded  Fljcatoher. 

The  above  remarks  apply  equally  well  to  this  species. 
Empidonftx. 

The  species  of  this  genus  all  resemble  Conlopw  in  the  appearance 
of  their  seusonal  plumages.  The  freshness  of  the  spring  feathen 
seems  to  indicate  a  partial  spring  molt  at  least,  but  without  a  satis- 
factory series  of  winter  specimens ;  it  is  not  possible  to  decide  this 
point.  The  renewal  of  the  body  plumage  at  the  annual  molt,  as 
in  Tyrannu»,  begins  before  there  is  any  molt  of  the  flight  feathers. 

FamUy  AI.AUItID.£. 

Otoaorii  alp««trlj  (Lino.).     Uomed  Lark. 

Plumages,  first,  winter,  nuptial. 

There  seems  to  be  no  spring  molt  in  this  species,  but  a  great  deal 
of  abrasion  takes  place  during  winter 
edgings  to  the  black  crown  and  throa 
colors  brought  into  stronger  contrast, 
flight  feathers  at  the  end  c  ~ 
plumage. 


id  Bpring,  by  which  the  light 
patch  are  lost  and  the  other 
The  young  birds  molt  the 
'summer  along  with  the  rest  of  the  first 
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A  molting  specimen  from  Sitka,  Alaska,  June  15, 1895,  shows  that 
the  central  tail  feathers  are  the  first  to  be  renewed,  and  are  well 
grown  before  any  of  the  others  are  dropped. 

CwrwuB  otiifragiit  (Wili.).    FUh  Crow. 
CwTJU  amtrioaniu  (Aod.) .    American  Crow. 

Three  plumages,  first,  winter,  nuptial. 

The  Crow  has  no  spring  molt  so  far  as  I  can  ascertain  ;  the  annual 
molt  is  quite  early,  occurring  in  June  or  July,  while  the  young  birds 
molt  the  first  body  plumage  about  the  end  of  the  latter  month.  As 
in  most  black  birds  abrasion  is  but  little  marked.  Many  specimens, 
however,  are  dingy  and  have  the  tips  of  the  wings  bleached  to  a 
brown  tint.    The  Fish  Crow  apparently  molts  exactly  the  same. 

Family  ICTEBIDiE. 

The  Icteridas  may  be  arranged  in  three  groups  as  regards  their 
molt. 

Doliehonyz  has  two  complete  molts  each  year  standing  alone 
among  our  smaller  land  birds  in  this  respect.  The  young  probably 
has  no  molt  of  flight  feathers  at  the  close  of  its  first  summer.  The 
two  species  of  Idcnu  have  a  more  or  less  complete  spring  molt  of 
the  body  feathers  the  first  year  at  least,  and  the  young  do  not  molt 
the  flight  feathers  in  August.  The  rest  of  our  species  have  no 
spring  molt  whatever,  but  the  young  have  a  complete  molt  at  the 
end  of  the  first  summer,  including  both  wing  and  tail.  This  occurs 
in  only  three  other  instances  among  our  Passeres— i.  e.,  in  Cardi- 
nalis,  Tachydneta  and  Otocoris, 

Boliohonyz  orjiivoms  (Linn.).    Bobolink. 

Male. — Plumages,  first,  winter,  early  spring,  nuptial. 

The  molting  of  this  species  has  been  so  carefully  treated  by  Mr. 
F.  M.  Chapman  who  was  the  first  to  describe  the  early  spring  plum- 
age and  the  manner  in  which  it  is  acquired,  that  it  is  hardly  neces- 
sary to  go  into  details  in  this  connection.  When  the  young  bird 
has  acquired  the  bufi*  winter  plumage  it  is  practically  undistinguish- 
able  from  the  winter  adult. 

Early  in  spring  (March  Ist,)  this  plumage  is  entirely  molted 
even  to  the  wings  and  tail  and  a  new  black  plumage  is  assumed, 
all  the  feathers  of  which  are  so  broadly  edged  with  brownish  bufi* 
that  the  general  plumage  appears  to  be  of  this  shade.  By  the 
breeding  season  the  aspect  of  the  plumage  is  again  changed,  this 
time  entirely  by  abrasion,  and  the  bird  appears  in  its  black  and 
white  dress. 
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The  Bobolink  furnishes  the  only  instance  known  to  me,  among 
the  species  here  treated,  of  a  molt  of  the  reroigee  in  the  spriag.  The 
molt  of  the  Rose-breasted  Grosbeak,  with  this  exception,  is  almost 
parallel  for  the  first  season,  though  the  buff  edgings  which  are  lost 
by  abrasion  are  not  quite  so  much  developed.  Afterward,  how- 
ever, the  Rose-breast  has  a  winter  plumagequite  drfl'ereut  from  that 
of  the  first  year  while  the  Bobolink,  year  after  year,  returns  to  the 
buff"  Reed-bird"  garb.  The  old  winter  birds  are  perhaps  of  a  little 
different  shade  of  buffand  I  think  it  is  only  the  old  birds  that  shoir 
the  occasional  black  feathers  in  fall. 

Mr.  Chapman's  specimeii  in  the  spring  molt  aa  well  as  specimena 
in  the  annual  molt  have  been  examined.  I  have  been  unable,  how- 
ever, to  ascertain  whether  the  young  bird  molta  the  wing  and  tail 
feathers  with  the  rest  of  the  first  plumage  or  not. 

Female. — Plumage  always  similar  to  winter  dress  of  male.  I  have 
not  been  able  to  ascertain  whether  there  is  any  spring  molt  or  not, 
the  breeding  plumage,  however,  is  much  lighter  than  the  winter 
dress  owing  to  abrasion,  A  curious  plumage  is  shown  in  aspecimen 
from  Raleigh.  N.  C.  May  2, 1893,  No.  86,  Coll.  W.  A.  Sbryock,  io 
which  there  are  many  black  feathers  on  the  breast,  belly  and  bead, 
evidently  an  approach  to  the  male  pattern  of  coloration, 

■olothra*  star  (Bodd.),    Covhird. 

Male. — Plumages ;  first,  winter  and  nuptial ;  the  last  two,  how- 
ever, are  scarcely  distinguishable,  owing  to  the  very  small  effect  pro- 
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At  the  end  of  the  first  summer  the  entire  plumage  of  the  young 
bird  is  shed,  including  the  wing  and  tail,  and  a  black  dress  broadly 
edged  with  brown  is  then  assumed.**  This  becomes  almost  entirely 
black  by  the  breeding  season  through  abrasion.  Owing  to  the  extent 
of  the  abrasion,  however,  the  plumage  presents  a  somewhat  worn 
appearance  and  there  is  always  more  or  less  trace  of  the  brown  edg- 
ings present.  The  subsequent  winter  plumages  show  much  less  of 
the  brown  borders  and  eventually  this  dress  is  nearly  pure  black  ; 
except,  of  course,  the  shoulders.  This  is  well  shown  in  a  fall  male 
•of  A.  phcenicetLS  sonoriensis  in  the  U.  S.  Nat.  Mus.  Coll.  Whether  the 
brown  edges  are  ever  entirely  lost  at  the  second  annual  molt  or  whether 
birds  in  such  plumage  are  always  several  years  of  age  I  cannot  say,  but 
indine  to  latter  view.  The  less  brown  margins  to  the  winter  plum- 
age, the  less  abrasion  takes  place  and  the  nuptial  plumage  appears 
relatively  smoother.  The  depth  of  color  of  the  red  shoulder  patch 
is'  not  necessarily  an  index  of  the  age,  as  some  birds  in  the  first  year 
have  deep  red  shoulders. 

Mr.  Brewster  describes  (/.  c.)  an  occasional,  though  not  unique 
.plumage,  which  has  a  **  crescentic  patch  of  pale  yellow  tinged  with 
roee-color  upon  the  breast,"  which  he  regards  as  an  "  exceedingly 
high  phase  of  ornamentation." 

Females. — Vary  considerably  in  the  tints  on  the  throat ;  the  buff- 
est  ones  I  take  to  be  birds  in  their  first  year  and  those  with  the 
pinkest  throats  are  probably  the  oldest.  The  red  on  the  shoulder 
of  the  females  increases  in  proportion  to  that  on  the  throat.  The 
molts  are  exactly  the  same  as  in  the  male,  and  the  abrasion  in 
spring  always  well  marked. 

Btnmella  magna  (Linn.).    Meadow  Lark. 

Male, — Plumages,  first,  winter  and  nuptial. 

The  Meadow  Lark,  as  in  the  preceding  species,  molts  both  wing 
and  tail  at  the  end  of  the  first  summer.  There  is  no  spring  molt, 
the  change  to  the  breeding  dress  being  produced  entirely  by  abrasion. 
All  the  under  surface  is  veiled  in  winter  with  long  brownish  or  buflT 
tips.  The  bright  yellow  and  black  tips  are  only  brought  out  when 
these  are  lost.  On  the  upper  surface  the  abrasion  affects  the  light 
margins  to  the  body  feathers  and  the  light  bands  and  indentations 
on  the  tertials,  which  become  worn  in  a  most  remarkable  manner 
{see  Plate  IV,  figs.  8  and  9).    There  is  some  variation  in  the  extent 

"Firet  described  by  Mr.  Wm.  Brewster,  Bull.  Nutt.  Orn.  Club,  1878,  p.  175. 
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of  the  brown  margina  of  the  winter  plumage,  birds  ehowing  the  least 
being  probably  the  oldest. 

Female. — Like  the  male  in  molts  and  plumages, 
letanu  galbnls  (Linn.).    Baltimore  Oriolg. 

The  mates  of  this  species  assume  four  distioct  plumages.  The 
first  plumage  is  ashy  on  the  back  passing  into  dull  orange  on  head 
and  rump  and  whitish  below,  wings  suffused  with  yellow-brown 
bordered  with  white  and  tail  dull  orange.  The  body  feathers  of 
this  dress  are  soon  shed  and  the  plumage  of  the  lirst  winter  assumed, 
generally  by  the  middle  of  August.  In  this  the  back  is  dull  orange, 
brightest  on  the  head  and  rump  and  mottled  with  dark-brown  on 
the  interscapulum ;  below  nearly  uniform  bright  orange-yellow. 
These  two  plumages  are  remarkably  similar,  the  latter  beiag-UQi- 
formly  brighter  and  richer  and  easily  distinguished  by  the  difierent 
structure  of  the  feathers. 

In  early  spring  there  is  a  molt  which  as  usual  varies  exceedingly 
in  its  extent  in  diflerent  individuals.  Usually  the  entire  black  body 
plumage  of  the  adult  is  assumed  covering  the  back,  entire  head  and 
throat,  also  the  reddish-orange  on  the  breast,  sides  of  the  abdomen 
and  a  certain  amount  on  the  rump.  The  middle  of  the  abdomen 
and  the  greater  part  of  the  rump,  hoivever,  retain  the  old  yellowish 
winter  plumage.  There  is  great  irregularity  in  the  molt  of  the  Uul 
as  well  as  the  tertials  and  greater  wing  coverts.  All  but  one  of  the 
specimens  examined  show  some  molt  in  these  feathers,  but  in  none 
is  it  complete. 
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previous  dress,  but  the  whole  abdomen  and  rump  aud  lesser  wing 
coverts  are  bright  reddish-orange,  while  the  black  is  more  intense. 
All  the  other  wing  feathers  are  jet  black  bordered  with  white ;  the 
two  middle  rectrices  are  black,  the  next  pair  largely  black,  the  others 
orange  with  more  or  less  black  on  the  base.  The  interscapular/ 
feathers  are  generally  slightly  tipped  with  orange. 

In  the  second  spring  there  is  no  molt,  unless  there  may  be  a  renewal 
of  some  of  the  scattered  feathers  but  the  light  tips  of  the  interscapular 
feathers  are  entirely  lost  from  abrasion  and  the  white  on  the  wings 
is  greatly  reduced  and  on  the  tertials  entirely  lost  from  the  same 
cause. 

letanu  ipnriiis  (Linn.).    Orchard  Oriole. 

Notwithstanding  the  large  amount  of  material  that  I  have  exam- 
ined, I  have  been  unable  to  procure  specimens  which  show  conclu- 
sively the  history  of  the  molts  of  this  bird.  The  large  series,  aggre- 
gating several  hundred  skins,  contained  in  the  collections  of  the  Acad- 
emy of  Natural  Sciences  of  Philadelphia,  National  Museum,  American 
Museum  of  Natural  History  and  the  private  collection  of  Mr.  Wil- 
liam Brewster,  contains  all  together  only  four  specimens  in  the  molt, 
of  which  but  two  bear  the  date  of  capture.  In  view  of  this  scarcity 
of  molting  birds,  we  are  compelled  to  judge  of  the  molts  mainly  from 
comparing  specimens  taken  before  and  after  the  plumage  has  been 
renewed. 

Male. — The  young  birds  change  the  first  plumage  for  that  of  the 
first  winter  in  July  or  August.  This  dress  is  as  a  rule  scarcely  differ- 
ent from  the  first  plumage.  Some  few  individuals,  however,  show  a 
few  black  feathers  on  the  throat.  In  February  or  March  there  is  a 
molt  of  the  feathers  of  the  head  and  throat,  and  all  the  males  that  reach 
us  from  the  south  in  the  spring  have  a  black  throat,  the  extent  and 
purity  of  the  black  varying  in  different  individuals.  I  have 
no  green  males  in  the  annual  molt  nor  after  the  molt  is  completed. 
One  specimen  (No.  91,034,  U.S.Nat.  Mus.  Coll.),  taken  in  Nicaragua, 
Feb.  23,  1883*,  shows  the  throat  and  head  to  be  molting.  That  this 
bird  is  not  in  its  first  spring  molt  is  shown  by  the  fact  that  some  old 
throat  feathers  which  have  not  yet  been  shed  are  black.  The  plum- 
age of  the  second  spring  is  similar  to  that  of  the  first,  but  the  black 
throat  is  more  complete  and  there  are  traces  of  chestnut  on  the  breast. 
The  tail  is  also  clouded  with  black,  but  as  the  specimen  just  referred 
to  b  not  molting  the  tail,  I  think  that  this  change  is  effected  at  the 
preceding  annual  molt.  It  is  probably  at  the  next  annual  molt  that 
10 
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the  cheBtDut  and  black  plumage  is  acquired.  Itisimpoanbleto  tell 
from  an  esamiDation  of  spriug  males  ia  the  green  plumage,  how 
maoy  years  they  remain  in  this  dresB,  as  the  individual  variation  in 
the  amount  of  change  effected  at  a  given  molt  is  so  great,  that  there 
is  a  complete  series  of  intergrades  from  one  extreme  to  the  other. 
Between  the  most  advanced  specimen  and  the  adult  chestnut  plum- 
age, however,  there  is  quite  a  gap,  and  I  have  never  seen  any  spec- 
imene  like  those  figured  by  Wilson  and  Auduhon. 

The  variation  in  the  marking  of  spring  birds  is  shown  by  the 
following  table : 


UalM,  iBt  and  2nd. 
Years. 

Tfdl 
green. 

Tul 
partly  binck. 

Trace  of 
cheetnut 
on  rump. 

Trace  of 

blM^ 

ODhead. 

4 

13 
5 

0 

1 
7 

1 

1 
12 

Throat-p&tch  com- 
plete, little  or  DO 
cbertnutiM) 

Cotuddenble  cheat- 
nut  on  bresat  (12). 

4 

12 

The  spring  molt  is  generally  confined  to  the  bead  and  throat  but 
in  some  second  year  birds  it  is  more  extensive  and  in  one,  (122,073, 
U.  S.  Nat.  Mus.  Washington,  D.  C,  May  2,  1887),  the  body  molt 
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Quiiealiu  quiionla  (Linn.).    Purple  Onokle. 

Male, — Plumages,  first,  winter  and  nuptial. 

The  young  birds  molt  the  wing  and  tail  along  with  the  first  body 
plumage  and  assume  the  adult  plumage  in  its  entirety  the  first 
winter.  There  is  no  spring  molt  and  very  little  effect  is  produced 
by  abrasion,  owing  to  the  uniform  color  of  the  plumage,  so  that 
the  nuptial  plumage  is  scarcely  distinguishable  from  that  of  winter. 

Female. — ^Molts  as  the  male.     Plumage  always  duller. 

Family  FBINOILLIDiB. 

A  summary  of  the  molting  of  the  species  of  finches  described 
below  shows  that  thirteen  species  have  no  spring  molt,  while  six 
species  have  a  spring  molt  of  the  body  feathers.  In  Spinus  tridis, 
Passerina  cyanea,  Ammodramus  Hindmehends  savanna,  A.  prineeps 
and  A,  eatuiacutus,  this  seems  to  occur  regularly  every  year.  In 
the  first  two  a  radical  change  of  color  is  effected,  in  the  last  three  the 
new  plumage  is  the  same  as  the  old. 

In  Hahia  ludoviciana  the  extent  of  the  molt  varies,  probably 
decreasing  in  succeeding  years. 

In  four  other  species,  Zanotrichia  leucophrya,  Z,  albicollis,  Spizella 
iocialis  and  Melaspiza  georgianay  a  partial  spring  molt  occurs,  less 
marked  after  the  first  year.  « 

Hahia  ludoviciana  molts  the  tail  the  first  spring,  Ammodramus 
caudaeutus  molts  it  in  many  cases  though  probably  not  regularly. 

Cardinalis  cardinalis  molts  both  wing  and  tail  with  the  first  plum- 
age at  the  end  of  summer  and  Passerina  cyanea  and  Ammodramus 
eatida4!uius  molt  the  tail  at  this  time. 

Ctrpodaoua  purpurens  (Gmel.).    Purple  Finch. 

3£ale. — Plumages,  first,  first  winter,  first  nuptial,  adult  winter, 
adult  nuptial. 

I  have  not  been  able  to  examine  any  molting  specimens  of  Car- 
podacus,  but  a  large  series  of  winter  and  spring  specimens  shows 
that  no  spring  molt  occurs.  The  change  to  the  pink  plumage  is 
evidently  effected  at  an  annual  molt  either  the  second  year  or  still 
later.  The  birds  retain,  the  brown  dress  during  the  first  breeding 
season  at  least.  Fall  specimens  in  brown  plumage  differ  from  spring 
examples  in  the  loss  of  buff  tints  through  abrasion,  while  pink  birds 
lose  the  gray  or  brown  edgings  of  winter  in  the  same  way.  The 
g^reat  predominence  of  brown  birds  makes  it  seem  at  least  possible 
that  some  never  acquire  the  pink  plumage. 
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Female. — RetainB  ike  brown  plumage  permaDcnUy ;  there  is  no 
epring  molt. 
PioioaU  annoUKtsr  (Linn.).    Pins  Oroibwk. 

So  far  08  I  can  judge  from  wiater  specimena  ^e  account  of  the 
Purple  Finch  applies  equall]^  well  to  this. 

L«zU  ettiviioitn  minor  (Brshm).     Amarian  Croiibill. 
Lozia  iBnooptera  Omsl.    Wbit»-«ing«d  Croitbill. 

The  molting  of  the  CroBsbillB  ismore  complicated  than  would  appear 
at  firet  sight  and  there  la  probably  great  individual  variatioD  u 
to  the  time  and  extent  of  the  change  in  coloration  of  the  plum- 
age. Mr.  W.  E.  D.  Scott  has  shown  that  some  males  assume  the 
red  dress  immediately  upon  losing  the  first  plumage,  while  others  are 
known  to  breed  in  the  yellow  or  green  dreas.  The  tints  are  subject 
to  great  individual  variation,  as  also  the  purity  of  the  red  plum* 
age,  many  specimens  showing  a  greater  or  less  mixture  of  green. 
Furthermore,  the  red  plumage  may  be  partly  replaced  by  green  at 
a  subsequent  molt,  as  one  molting  specimen  lias  the  throat  quite  red 
while  a  majority  of  the  new  throat  feathers,  just  coming  in  are 
green.  The  annual  molt  of  the  Crossbill  begins  about  August  1, 
(Somerset  Co.,  Maine).  There  seems  to  be  a  slight  spring  molt, 
most  pronounced  on  the  throat  and  breast. 

Female. — Retains  the  green  plumage  at  all  seasoDS. 
AoantU*  Unui*  (Linn.)-    Rtdpoll. 

While  I  have  no  molting  specimens  of  the  Redpoll  for  examino- 
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of  April  to  the  middle  of  May,  but  none  of  the  mug  feathers,  not 
even  the  tertials,  are  renewed  at  this  time.  Throughout  the  winter 
and  spring  the  white  edgings  to  the  tail  and  wing  feathers  are  being 
lost  by  abrasion,  so  that  in  the  summer  breeding  dress  the  wings  are 
almost  entirely  black.  The  Groldfinch  continues  to  have  these  two 
molts  every  year  throughout  its  life,  and  the  molting  specimens  pre- 
sent a  very  peculiar  appearance  in  their'mottled  dress  of  brown  and 
yellow. 

Female. — The  female  has  exactly  the  same  number  of  molts  and 
plumages  as  the  male. 

Spiaiu  pinai  (WUb.).    Pioe  Siskin. 

Plumages,  first,  winter  and  breeding. 

So  fiir  as  my  material  goes,  there  is  indication  of  but  one  molt  a 
year  in  this  species,  i.  e.,  the  annual  molt  at  the  end  of  summer. 
Some  abrasion  takes  place  during  the  winter  and  spring,  by 
which  the  buff  edgings  to  the  feathers  are  lost  and  the  mark- 
ings are  thus  intensified  in  the  breeding  plumage  and  more 
strongly  constrasted  with  the  white  of  breast.  The  white  edgings  to 
the  wings  are  also  lost  by  abrasion.  A  male  taken  Jan.  28th, 
(Cape  May,  N.  J.),  has  the  feathers  of  the  throat  and  breast  very 
much  suffused  with  brown,  so  that  the  dark  stripes  are  almost 
obliterated.  Whether  this  is  a  peculiarity  due  to  age  or  purely 
individual  I  am  unable  to  say. 

Pleetrophenaz  nivalii  (Linn.)*    Snow  Banting. 

Male. — Plumages,  first,  winter  and  nuptial. 

In  the  series  which  I  have  examined  I  have  not  detected  any  con- 
stant differences  between  the  young  of  the  year,  and  the  adults.  There 
seems  to  be  no  spring  molt  in  the  Snow  Bunting,  but  the  remarkable 
change  from  the  winter  to  the  nuptial  dress  is  effected  entirely  by 
abrasion,  which  probably  is  more  marked  in  this  species  than  in  any 
other.  Furthermore,  the  abrasion  is  scarcely  apparent  until  after 
the  middle  of  February." 

Female. — Molts  as  in  the  male. 

PoooflBtes  gramineas  (Omel.).    Vesper  Sparrow. 

Plumages,  first,  winter  and  nuptial. 

Molting  exactly  as  in  Melospiza  fasciata  which  it  so  closely  resem- 
bles in  plumage.  Young  of  the  year  seem  rather  buffer  than  old 
birds. 

^See  Stone,  Science,  1893,  p.  52 ;  Chapman,  Bull.  Amer.  Mus.  Nat.  Hist., 
1896,  p.  9. 


142  PBOCEEDINQS  OF  THE  ACADEXY  OF  [1896. 

ABmodrunii*  priaotpi  (Majm.).    Ipavicb  Sparrow. 

PlumageB,  first,  winter  and  nuptial. 

Molting  exactly  as  in  ^.  sandwickeneiB  eavanna.     Specimens  taken 
March  I5th,  AtlaDtic  City,  N.  J.  and  March  29th,  Cape  Charles, 
Va.,  show  the  spriog  molt  in  progress. 
Ammodiamni  laAdwlatMntU  uTuma  (Wit>.).    S»t»iiii*  Sparrow. 

Plumages,  first,  winter  and  Duptial. 

Another  winter  plumage  occurs  much  browner  than  the  usual  one 
which  may  be  characteristic  of  the  birds  of  the  year.  A  complete 
annual  molt  occurs  at  the  end  of  the  breeding  season,  and  a  more 
or  le»  complete  molt  of  the  body  feathers  takes  place  in  spring. 
Birds  taken  just  before  the  spring  molt  show  effects  of  abrasloD, 
especially  on  the  tertials  and  resemble  July  birds.  After  the 
molt  new  tertials  have  been  acquired  and  a  general  renewal  of 
the  feathers  of  the  breast,  head  and  rump  has  taken  place,  so  that 
the  birds  are  in  most  respects  indistinguishable  from  September 
specimens;  the  yellow  stripe  over  the  eye  is  also  acquired  at  this 
molt.  Whether  this  spring  molt  is  universal  with  all  the  individuals 
or  occurs  every  year,  I  cannot  aay  with  certainty,  A  series  of  speci- 
mens taken  January  2&-2ti  (Cape  May,  N.  J).,  shows  a  good  deal 
of  variation  in  the  amount  of  abrasion. 
AmmodrMiiiu  ■•TknuLrnm  paiiBiiDoi  (Wila.).    Qrusbopper  Sparrow. 

Plumages,  first,  winter  and  nuptial. 

After  the  annual  molt  the  plumage  of  this  species  is  subject  to 
continued  abrasion  which  materially  alters  the  depth  of  colors  by 
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appearance  as  characterizes  most  birds  in  July  or  August.  In 
April  occurs  a  complete  molt  of  the  body  plumage,  together  with 
the  tertials  and  sometimes  the  rectrices ;  a  specimen  taken  April  16  at 
Atlantic  City,  N.  J.,  shows  the  new  tail  about  half  grown.  After  the 
completion  of  this  spring  molt  the  birds  are  indistinguishable,  except 
upon  close  examination  of  the  wing  feathers,  from  October  spec- 
imens. The  feathers  soon  begin  to  show  the  effects  of  abrasion  again 
and  by  August,  just  previous  to  the  annual  molt,  the  birds  present 
about  as  dilapidated  an  appearance  as  can  be  found  among  any  of 
our  species.  The  wear  and  tear  upon  the  plumage  of  this  species  is 
doubtless  due  to  its  habit  of  living  entirely  among  the  coarse  grass 
and  sedges  of  the  salt  marshes,  which  may  also  have  something  to  do 
with  the  unusual  extent  of  the  spring  molt.  The  young  birds  gen- 
erally, but,  perhaps  not  always,  renew  the  tail  when  the  first  body 
plumage  is  molted  at  the  end  of  summer.  The  remiges  are  not 
renewed  at  this  time.  The  series  of  specimens,  upon  which  the  study 
of  this  species  was  based,  consbted  of  upward  of  one  hundred  skins, 
taken  at  Atlantic  City,  N.  J.,  during  every  month  of  the  year  by 
Mr.  I.  Norris  De  Haven  and  myself. 

Ammodramm  maritiinua  (Wile.).    Seuide  Finoh. 

Plumages,  first,  winter  and  nuptial. 

In  this  species  the  spring  plumage  differs  from  the  winter  plum- 
age only  by  abrasion,  there  being  but  one  molt  a  year.  Not  only 
are  the  blending  olive  and  brown  tints  of  the  fresh  fall  dress  quite 
worn  away,  but  the  whole  plumage  presents  the  ap})earance  of  hav- 
ing been  trimmed  with  a  pair  of  scissors.  It  seems  strange  that  in 
this  species  there  should  be  no  spring  molt  whatever,  while  in  its 
nearest  relative,  the  Sharp-tailed  Finch,  it  should  be  so  extensive. 

Zonotriehia  albiooUis  (Gmel.).    White-throated  Sparrow. 

Male. — Five  plumages  may  be  distinguished,  i.  e.,  first,  first  winter, 
first  nuptial,  adult  winter,  adult  nuptial.  The  difference  between 
second  and  third,  and  fourth  and  fifth  is  often  very  slight,  espe- 
cially in  the  case  of  the  latter  two.  After  the  change  to  the  first 
winter  plumage  the  bird  has  a  fairly  well  marked  white  throat, 
but  the  black  crown  stripes  are  much  mixed  with  brown  and  the 
central  stripe  is  quite  dull.  In  spring  a  partial  molt  occurs,  prac- 
tically confined  to  the  throat  and  head.  At  this  time  many  black 
and  pure  white  feathers  appear  in  the  crown,  the  yellow  supercili- 
aries  receive  bright  fresh  feathers  and  more  pure  white  feathers  are 
acquired  on  the  throat.      The  black  stripes  of  the  crown  are,  how- 
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ever,  still  mixed  with  brown  posteriorly,  for  the  first  season  at  least. 
Subsequently,  whether  at  the  following  annual  molt  or  later  I  cannot 
say,  the  plumage  of  the  head  becomes  still  brighter,  with  the  crown 
stripes  jet  black  reaching  back  on  the  neck  while  the  white  throat 
is  sharply  defined  against  dark  gray  cheeks  and  breast.  I  do  not 
think  there  is  any  spring  molt  after  the  firat  year,  but  subse- 
quent increaae  in  the  brigbtness  of  the  markings  takes  place  at  the 
annual  molt.  The  bright  markings  when  once  attained  are  not  lost 
again,  as  some  of  the  handsomest  epeciraens  examined  are  fall  birds, 
although  it  is  possible  that  some  birds  never  acquire  the  brightest 
markings  to  which  I  have  referred.  Mr.  W.  E.  D.  Scott  states  that 
some  birds  acquire  the  highly  colored  feathers  immediately  after 
shedding  the  first  plumage,  judging  the  age  of  fall  birds  by  osteologi- 
cal  characters. 

Female. — Apparently  has  no  molt  in  spring,  and  though  it  attains 
the  yellow  eye-brow  and  partly  black  crown  stripes,  it  does  not 
approach  the  brilliancy  of  the  old  male. 
ZonotTieliiB  lenoopliTyl  (Font.).    WbiM-crowned  Sparraw. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 

Besides  the  annual  molt,  a  molt  of  the  crown,  tertials  and  many 
of  the  breast  and  intescapular  feathers  occurs  in  spring.  This  is 
very  marked  in  the  first  spring  when  the  brown  and  buff  crown  ia 
replaced  by  black  and  white.  Whether  it  continues  to  the  same 
extent  in  subsequent  seasons  I  cannot  say  positively,  though  the 
appearance  of  spring  specimens    would  indicate  that  some   molt 
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that  of  the  old  birds  except  in  the  purity  and  extent  of  the  chestnut 
crown.  In  spring  the  dusky  feathers  of  the  throat  are  replaced  by 
pure  white  ones  and  those  of  the  crown  by  new  ones,  which  are 
richly  colored  and  have  no  dark  spots.  Apparently  the  older  birds 
do  not  molt  at  all  in  spring,  the  pure  chestnut  crown  being  gained 
entirely  by  abrasion  of  the  dusky  tips  of  the  feathers.  Adults  vary, 
however,  in  the  purity  of  the  chestnut  crown  acquired  at  the  annual 
molt,  some  of  them  shoinng  much  mottling  of  brown.  In  con- 
sequence of  this  a  partial  spring  molt  may  be  necessary  in  some 
individuals  after  the  first  season.  Some  change  is  effected  in  the 
other  plumage  during  spring  and  winter  by  abrasion. 

Spiialla  pmilla  (Wils.).    Field  Sparrow. 

Plumages,  first,  winter  and  nuptial. 

After  the  annual  molt  the  winter  plumage  changes  gradually  by 
abramon,  and  there  is  no  spring  molt  except  the  occasional  renewal 
of  odd  feathers.  The  contrast  between  October  and  August  spec- 
imens is  striking.  The  former  have  the  back  buff  with  reddish- 
brown  centers  and  black  shaft  streaks,  while  the  latter  have  reddish- 
brown  backs  with  distinct  black  streaks. 

Jnnoo  hjemalii  (Linn.).    Snow  Bird. 

Plumages,  first,  winter,  nuptial. 

No  spring  molt  is  apparent  in  the  Snow  Bird.  The  brown  tints 
of  autumn  disappear  entirely  through  abrasion,  but  this  is  not 
marked  until  after  May  1st.  Birds  of  the  year  are  probably  always 
browner  than  old  birds. 

Kelospixa  fasoiata  (Gmel.).    Song  Sparrow. 

Plumages,  first,  winter,  nuptial. 

No  spring  molt  occurs  but  abrasion  is  very  marked,  all  the  buff 
tints  being  lost  in  the  spring  bird,  while  the  black  streaks  on  the 
breast  appear  as  if  their  ends  had  been  cut  off  with  a  pair  of  scissors. 

Xelofpixa  georgiana  (Lath.).    Swamp  Sparrow. 

Male. — Plumages,  first,  winter,  nuptial. 

The  molt  of  this  species  appears  to  be  precbely  like  that  of  Spizella 
socialiSf  which  it  so  closely  resembles  in  the  pattern  of  its  plumage. 
The  chestnut  crown  is  acquired  in  spring  as  well  as  a  certain  pro- 
portion of  white  throat  feathers.  The  chestnut  crown  once  acquired 
is  not  lost  at  the  annual  molt  but  some  individuals  do  not  seem  to 
acquire  it  in  its  entirety,  at  least  until  the  second  year.  No  spring 
molt  seems  to  occur  after  the  full  chestnut  crown  is  attained.      As 
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in  most  FringillidK,  abrasion  causes  marked  cbange  in  the  general 
plumage  during  winter  and  spring. 

Female. — Appareully  like  the  male,  though  generally  with  the 
crown  patch  lees  pure, 
7u*«r«llm  lUlM  (Marr.)-    Foi  Sparrow. 

Plumages,  first,  winter,  nuptial. 

Apparently  no  spring  molt  occurs  in  this  species  apart  from  a 
slight  renewal  of  the  throat  feathers  in  some  examples.  The  raaty 
red  tints  are  to  a  great  extent  lost,  especiaUy  on  the  head  and  neck, 
by  the  breeding  season,  but  the  abrasion  is  scarcely  noticeable  up  to 
the  time  the  bird  leaves  its  winter  habitat,  so  that  specimens  taken 
there,  from  November  to  March,  are  hardly  distinguishable. 
?ipllo  Biythrophthalma*  (Linn.).    TowhM. 

Male. — Plumages,  first,  winter,  nuptial. 

There  is  apparently  only  one  molt  a  year  in  the  Towhee  and, 
although  the  feathers  are  subject  to  abrasion  during  the  winter 
and  spring,  scarcely  any  change  is  effected  in  the  coloration  owing 
to  the  fact  that  they  are  not  parti-colored.  The  young  birds 
assume  the  adult  winter  plumage  about  the  end  of  August,  when 
they  present  a  very  peculiar  mottled  appearance.  The  wing  and 
tail  as  usual  are  not  renewed  at  this  time. 

Female. — Molts  as  in  the  male,  the  only  difference  in  plumage 
being  the  substitution  of  brown  for  black  in  the  adult. 

Cwdlnalil  aardlnslil  (Linn.).    Cardinal. 
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shows  the  wings  beginning  to  molt  as  described  above  in  the  case  of 
the  male.  The  adult  plumages  differ  from  those  of  th^  male  in 
intensity  of  coloration,  being  generally  gray  and  brown,  though  some 
Florida  specimens  are  quite  red.  Much  of  the  brown  tint  of  the 
lower  surface  in  winter  is  lost  by  abrasion. 

Habia  ladorioiana  (Linn.).    Rose-breMted  Grosbeak. 

The  Rose-breasted  Grosbeak  exhibits  probably  the  most  compli- 
cated series  of  plumages  of  any  of  our  smaller  North  American 
birds.  Five  r^ular  plumages  of  the  male  and  three  of  the  female 
are  recognizable,  while  the  great  range  of  individual  peculiarity  in 
the  amount  of  change  effected  at  a  given  molt  produces  many  other 
variations. 

I  have  treated  the  plumages  and  molts  of  this  species  at  much 
length  and  have  referred  to  them  in  other  parts  of  this  paper. 
As  some  of  my  deductions  may  not  meet  with  universal  endorse- 
ment, it  seems  proper  to  state  at  the  outset  the  nature  of  the  material 
at  my  disposal  while  writing  the  paper.  This  is  as  follows :  First 
plumage,  1 ;  first  plumage,  molting,  2.  Males  in  first  winter,  12  ; 
in  first  spring,  10 ;  in  first  annual  molt,  2  ;  in  second  winter,  5  ;  in 
second  spring  molt,  2  ;  in  second  spring,  12.  Females  in  spring, 
8 ;  annual  molt,  1  ;  winter,  2.  Besides  this,  I  have  examined  the 
entire  series  in  the  U.  S.  National  Museum,  the  numbers  of  which  I 
have  not  recorded. 

Male, — There  is  in  this  species  a  complete  annual  molt  and  a 
more  or  less  complete  molt  of  the  body  feathers  in  early  spring, 
generally  including  a  molt  of  the  tail  in  the  first  season.  Much 
abrasion  occurs  between  these  two  molts  and  in  feathers  not  molted 
in  the  spring  it  continues  until  the  next  annual  molt.  The 
recognizable  plumages  are  as  follows  : 

First  Plumage  [30,236,  Acad.  Nat.  Sci.  Phila.  July  1,  1892. 
Beaverkill,  N.  Y.]. 

Beneath  white.  Above,  head  dull  black,  with  buffy  superciliary 
and  median  stripes,  all  meeting  on  the  hind  neck.  Rest  of  upper 
surface  olive-brown,  mottled  with  blackish-brown.  Wing  and  tail 
(about  half  grown)  olive-brown  with  spots  and  bands  bufiy-white. 

First  Plumage  Molting  [31,924,  A.  N.  S.  Phila.  July  6,  1891. 
E.  Hartford,  Conn.]. 

Similar  to  the  above,  but  with  wings  and  tail  of  full  dimensions, 
while  the  breast  and  abdominal  tracts  are  newly  molted  buff  feathers 
with  dark  centers.  The  head  and  throat  are  also  beginning  to 
change  to  the  following  plumage. 
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Plumage  of  Firil  Winter  [28,502,  A.  N.  S.  Phila.  Aug.  10, 
1879.    Winnebago  Co.,  Iowa], 

Beneath  bufi*,  throat  eomewhat  suffused  with  pink,  and  bellj 
white,  mauy  of  the  feathere  with  a  central  dash  of  blackish- brown. 
Above  much  as  iu  first  plumage,  but  feathers  of  back  and  head 
more  stroogly  edged  with  buffy-brown. 

No  apecimena  showing  the  molt  from  this  plumage  to  that  of  the 
following  spring  have  come  under  my  observation ;  birds  in  the  lat- 
ter plumage  are  as  follows. 

Plumage  of  First  Breeding  Season  [1,029  Coll.  W.  Stone]. 

Below,  abdomen  white,  breast  pink,  throat  black,  mottled  wiUi 
pink  and  white.  Above  black,  with  more  or  less  traces  of  bufi* edg- 
ings, rump  white  somewhat  mottled  with  black,  flight  feathers  gen- 
erally aa  in  first  plumage,  greater  coverts  and  generally  the  tertials 
black,  tail  partly  black. 

Annual  Molt  [1,028,  Coll.  Wra.  Brewster.  Aug.  20, 1874.  Up- 
ton, Oxford  Co.,  Maine]. 

Below,  as  in  the  following  specimen,  but  with  many  black 
leathers  remaining  on  the  throat,  above  as  in  first  breeding  plumage, 
except  the  back  which  has  molted  into  fall  plumage.  Winga  entirely 
molted  except  secondaries  and  outermost  primaries.  The  old 
wing  feathers  are  olive-brown,  the  new  jet  black. 

Winter  Plumage  of  Second  Year  [1,027,  Coll.  Wm.  Brewster. 
Sept.  1871.    Mt.  Carmel,  III.]. 

Differs  from  first  fall  plumage   as  follows :    Belly  whiter   and 
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spring  molt,  that  thej  present  an  almost  unbroken  series  from  one 
extreme  type  of  spring  plumage  to  the  other.  It  is,  therefore,  quite 
impossible  to  do  more  than  separate  them  into  two  groups,  with 
brown  and  black  remiges  respectively,  the  former  representing  one 
year  old  birds,  the  latter  those  of  more  than  one  year.^ 

The  remiges,  I  think,  are  only  shed  at  the  annual  molt,  as  is  the 
rale  in  nearly  all  passerine  birds.  The  brown  wing  feathers  of  the 
fledgling  are,  therefore,  retained  until  August  of  the  next  year. 
I  think  they  are  all  replaced  by  jet  black  feathers  at  this  annual 
molt.  One  spring  specimen  (1,029  Coll.  W.  Stone),  it  is  true, 
has  one  black  feather  in  an  otherwise  brown  wing,  but  this  is 
evidently  an  exception,  and  the  black  feather  may  have  been  as- 
sumed in  spring ;  in  any  case,  it  can  hardly  be  considered  as  evi- 
dence that  the  brown  wings  are  retained  for  more  than  one  year. 
Furthermore,  all  the  brown-winged  birds  I  have  examined  which 
show  the  annual  molt  in  progress,  have  new  black  feathers  coming 
in. 

The  tertials,  as  usual,  do  not  accord  with  the  primaries  and  sec- 
ondaries in  the  time  of  their  molt.  Birds  in  the  first  winter  plum- 
age (i,  e.,  with  brown  wings)  almost  always  molt  the  tertials  with 
the  body  feathers  in  spring,  the  new  ones  being  jet  black  with  white 
spots.  Two  specimens  before  me,  however,  retained  the  old  brown 
tertials  throughout  the  breeding  season.  An  example  of  the  other 
extreme  is  a  specimen  (No.  501  Coll.  W.  Stone),  a  bird  of  the  year, 
shot  in  September,  which  has  just  completed  the  molt  from  the  first 
plumage  to  that  of  the  first  winter,  has  lost  the  brown  tertials  and 
greater  wing  coverts  and  has  a  new  set  of  black  ones  which  still 
have  the  embryonic  sheaths  adhering  to  the  base  of  the  quills. 

Old  birds,  as  a  rule,  do  not  renew  the  tertials  in  spring,  though 
some  of  the  most  highly  plumaged  examples  seem  to  have  done  so 
In  judging  of  the  renewal  of  these  tertials,  I  have  based  my  opinion 
on  the  condition  of  these  feathers  in  spring  specimens.  In  some 
birds  they  are  very  much  abraded  so  that  the  white  spots  appear  to 
have  been  cut  away,  while  in  others  they  are  fresh  and  show  no 
abrasion  at  all  (PI.  V,  figs.  7  and  8).  The  former  I  regard  as 
acquired  at  the  previous  annual  molt  and  latter  at  the  spring  molt. 

"  As  already  stated,  the  most  perfect  plumage  may  not  necessarilj  denote 
an  old  bird,  but  perhaps  one  of  exceptional  vitality.  Though  it  is  undoubt- 
edly the  fact  that  the  successive  plumages  of  an  individual  become  more  per- 
fect, op  to  a  certain  point,  at  least,  it  is  also  quite  likely  that  some  individ- 
uals never  reach  the  so-called  perfect  plumage. 
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The  tail  is  generally  shed  at  the  firet  spring  molt  and  a  new  black 
one  aaaumed,"  though  sometimea  only  a  few  of  the  feathers  are 
changed,  frequently  only  the  middle  pair.  In  them  latter  cases 
the  complete  black  tail  is  assumed  at  the  next  annual  molt. 

As  regards  the  spring  molt  of  the  body  plumage  there  is  a  great 
deal  of  individual  variation.  Id  some  specimens,  especially  in  birds 
in  their  first  spring  plumage,  this  molt  is  practically  complete,  as 
far  as  the  body  feathers  are  concerned,  while  in  others,  a  good 
many  of  the  old  feathers,  showing  much  abrarioo,  are  retained. 
This  often  gives  a  mottled  appearance  to  the  interscapular  region, 
while  in  the  pink  breast  patch  the  old  feathers  may  be  recognised 
by  their  worn  whitish  tips.  One  curious  specimen  (No.  31,922|  A. 
U.S.  Coll.,  E.  Hartford,  Conn.,  May  11,  1891),  has  the  pink  of 
the  breast  thickly  spotted  with  black.  Careful  examination  shows 
that  but  little  molt  has  taken  place  on  the  breast ;  the  buff  margins, 
however,  which  bordered  the  feathers  in  the  winter  plumage,  have 
been  completely  worn  away,  while  the  black  portions  being  appar- 
ently less  brittle  have  withstood  the  abrasion  and  remain  as  promi- 
nent as  in  the  winter  bird  (see  PI.  V,  fig.  6).  Furthermore,  the 
feathers  of  the  interscapular  region,  which  are  acquired  at  the  epring 
molt,  seem  to  vary  in  character,  some  are  jet  black  throughoat, 
while  others  are  bordered  with  very  light  buff  on  the  aides.  Theae 
might  be  considered  to  be  remnanls  of  the  winter  plumage,  but  in 
many  spring  specimens  (notably  in  1,029,  Coll.  W.  Stone,  May  8, 
1892)  the  feaCbere  are  fresh  and  perfect  while  if  they  had  been 
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age  of  the  female  which  I  do  not  regard  as  belonging  to  the  regular 
cjcle  of  changes,  but  rather  an  abnormal  tendency  toward  the 
color  pattern  of  the  male.  This  differs  from  the  normal  female 
plumage  in  having  the  head  and  forepart  of  the  back,  sides  of  neck, 
and  chin  black,  slightly  edged  with  gray,  the  median  crown  stripe 
being  obsolete.  Below  white  slightly  tinged  with  yellow  on  the  breast, 
where  are  also  a  few  narrow  shaft  streaks.  The  specimen  described 
was  taken  in  Chester  Co.,  Pa.,  May  5, 1888  (No.  1,957,  Coll.  W. 
Stone).    A  similar  one  is  in  the  U.  S.  Nat.  Museum  Collection. 

Pasieriaa  oyaaea  (Linn.).    Indigo  Bird. 

Male. — ^Four  distinct  plumages  are  recognizable  in  this  species. 

First  Plumage. 

Much  like  the  following  but  distinguished  by  the  different  struct- 
Qie  of  the  feathers. 

Plumage  of  First  Winter.  [No.  841,  Coll.  W.  Stone.  Sept.  30, 
1891.    Chester  Co.,  Pa.]. 

Beddish-brown  above,  with  darker  shaft  lines  on  back,  below 
quite  buff,  brownish  on  breast,  with  distinct  dark  shaft  lines. 

Breeding  Plumage. 

Brilliant  blue  above  and  below,  varying  as  described  below. 

WirUer  Plumage  of  AduH. 

Beddish-brown  above,  shaft  stripes  obscure,  rump  feathers  more 
or  less  blue  with  brown  tips  below,  tinged  with  brown,  many  feath- 
ers with  bluish  bases,  which  give  it  a  mottled  appearance.  Some 
specimens  have  much  blue  on  the  bases  of  all  the  feathers  above. 

The  breeding  plumage  exhibits  a  great  range  of  variation  and 
the  most  brilliant  and  perfect  dress  is  certainly  not  acquired  before 
the  second  or  third  year.  The  primaries  and  secondaries  are  only 
renewed  at  the  annual  molt,  but  the  tertials  and  some  of  the  rec- 
trices  are  often  molted  in  spring,  when  the  brown  body  feathers  are 
lost  and  the  blue  plumage  acquired.  It  is  the  irregularity  in  the 
extent  of  this  molt  that  causes  the  variety  in  the  breeding  plumage 
of  different  individuals.  Old  brown  tertials  of  the  winter  plumage 
are  frequently  retained  through  the  breeding  season  and  also  many 
of  the  old  coverts  as  well  as  brown  patches  or  single  feathers  on 
various  parts  of  the  body.  The  white  belly  of  the  winter  plumage 
also  frequently  escapes  molt  in  the  spring.  Individual  variation 
in  the  extent  of  the  molt  is  so  great  that  the  specimens  cannot  be 
separated  in  definite  groups.     Fourteen  spring  and  summer  males 
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§bow  only  six  in  which  the  molt  of  body  featfaera  has  been  com- 
plete and  no  trace  of  brown  feathers  remain,  but  even  some  of  these 
have  one  or  two  brown  wing-coverts.  Eight  of  the  fourteen  have 
renewed  the  tertials  in  the  spring  molt  while  three  have  partially 
reoewed  them  and  three  retain  the  old  feathers.  Winter  apecimena 
of  more  than  one  year  also  show  a  good  deal  of  variatioD  in  the 
amount  of  blue  on  the  feathers.  Some  which  appear  brown  super- 
ficially, have  the  bases  of  the  feathers  quite  blue ;  while  others  have 
broader  brown  margins  and  but  little  blue.  Much  abrasion 
takes  place  between  the  annual  and  spring  molt  but  a  scarcity  of 
winter  specimens  and  general  lack  of  dales  on  such  as  I  have,  pre- 
vents a  careful  study  of  this  matter.  The  young  birds  of  this  spe- 
cies molt  the  tail  at.  the  close  of  the  summer  when  they  renew  their 
body  plumage  but  do  not  molt  the  wing  feathers. 

Females. — Have  but  one  molt  a  year,  and  the  change  in  the  nup- 
tial plumage  is  due  entirely  to  abrasion.  Whether  the  young  renew 
the  tail  at  the  end  of  the  summer,  as  iu  the  male,  I  am  uncertain. 

Bptia  uneriOftiiB  (Gmel.)-     Dlokcluel. 

Plumages,  first,  winter,  nuptial. 

No  spring  molt  occurs  in  this  species,  unless  in  the  first  season. 

Family  TAXTAGBIDf . 

PliuigK  erfthramBliii  Vieill.    Soultt  TuiSiger. 
The  seasonal  changes  of  this  species  are  analogous  to  those  of  the 

i^bi'Hk.  tliouch  the  individual  variations  do  not 
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Above  and  below  scarlet,  tail  jet  black,  wings  brown,  edged  with 
olive,  except  greater  median  and  lesser  coverts  and  tertials  which 
are  jet  black. 

4.  Plumage  of  Second  Winter  [No.  19,688,  Coll.  Wm.  Brewster. 
Buncombe  Co..  N.  C.    Sept.  15, 1886]. 

Above  olive,  below  yellow-olive,  wings  and  tail  entirely  jet  black. 

5.  Breeding  Plumage  of  Second  Year  [No.  716,  Coll.  W.  Ston^. 
Harvey's  Lake,  Pa.    June  16, 1891]. 

Above  and  below  scarlet,  wings  and  tail  entirely  jet  black. 

From  these  descriptions  it  will  be  seen  that  the  dull  brownish 
wing  feathers  of  the  first  plumage  are  retained  until  the  first  annual 
molt,  except  the  tertials  which  are  molted  in  the  spring  when  the 
red  body  plumage  is  first  assumed.  The  jet  black  tail  is  also  ac- 
quired at  this  time  in  all  the  specimens  that  I  have  examined,  ex- 
cept one.  In  this  the  molt  of  the  tail  has  been  incomplete,  only 
three  black  feathers  having  been  assumed.  In  many  birds  in  the 
first  breeding  plumage  a  few  olive  feathers  persist  on  the  sides  of 
the  body  and  flanks  and  more  rarely  on  the  back.  Specimens  in 
the  plumage  of  the  second  winter  also  frequently  show  a  few  red 
feathers  on  these  parts. 

A  peculiar  plumage  of  the  male  which  does  not  belong  in  the 
r^ular  cycle,  but  which  is  of  more  than  casual  occurrence,  has  the 
scarlet  of  the  normal  plumage  replaced  by  bright  orange.  Other 
peculiarities,  which  are  of  rather  frequent  occurrence,  are  the  pres- 
ence of  red  or  orange  feathers  among  the  lesser  wing  coverts.  Speci- 
mens taken  in  August,  showing  the  annual  molt  in  progress,  are 
striking  looking  birds.  One  of  these  before  me  is  about  half  molted  ; 
the  crown,  ear  coverts,  interscapulum,  throat,  sides  of  the  abdomen, 
and  spot  on  the  breast  are  olive,  while  the  hind  neck,  sides  of  head, 
rump,  breast,  center  of  abdomen  and  crissum  are  scarlet.  Speci- 
mens showing  the  spring  molt  are,  of  course,  exactly  the  reverse  of 
this,  but  the  only  one  that  I  have  seen  was  so  far  advanced  that 
nearly  all  the  green  plumage  was  lost.  It  was  a  bird  entering  upon 
its  first  spring,  and  showed  the  jet  black  tail  about  half  grown  while 
the  brown  remiges  were  retained  and  showed  no  signs  of  molt. 

Specimens  examined :  First  plumage,  1  ;  first  winter,  5  ;  spring 
molt,  2  ;  first  breeding  plumage,  14  ;  annual  molt  4  ;  second  winter 
2;   second  spring  molt,  1  ;  second  breeding  plumage,  11. 

Female. — I  have  been  unable  to  examine  any  specimens  in  the 
winter,  but  from  a  comparison  of  spring  and  fall  birds,  I  should 

11 
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tfaink  there  waa  at  teaat  a  partial  molt  in  spring. 

Family  AMFEZJDJE. 
Ampslij  osdroiau  (Tielll.j.    Cedu-  Waiwiog. 

Plumages :  first,  winter,  nuptial. 

Only  one  molt  a  year  occurs  in  this  species  and  but  little  effect  is 
produced  by  abrasiou,  except  that  the  plumage  becomes  lighter,  es- 
pecially above.  The  molt  is  very  late  ;  in  a  specimen  taken  8ept. 
27,  it  has  just  begun  while  young  birds  molt  the  first  plumage  (T) 
of  the  body  in  November  as  shown  in  specimens  taken  Nov.  2-22. 

Family  HIBUZTDINID.S!. 
The  swallows  exhibit  certain  peculiarities  in  tbeir  molt  which 
have  already  been  described  (p.  111).  In  addition  to  this  theydiSbr 
from  most  Passerine  species  in  having  the  first  plumage  better  devel- 
oped and  more  nearly  like  that  of  the  adult.  This  plumage  is  generally 
retained  much  longer  than  in  most  birds  and  the  young  of  moat  of 
our  swallows  seem  to  start  on  their  migration  with  little  or  no  molt 
having  taken  place.  Sbarpe  and  Wyatt  think  that  swallows  molt 
in  their  winter  quarters,  but  in  the  case  of  Taehycineta  and  ChelicUm 
this  is  certainly  an  error  and  Dr.  J.  A.  Allen"  haa  shown  that  it  is 
equally  erroneous  in  the  case  of  ^elgidopteryx.  Some  individuals 
probably  start  on  their  migration  before  the  molt  has  begun.  Cer- 
tainly greatquantities  of  swallows,  mainly  Taehycineta  aqA  Chelidon, 
congregate  along  the  southern  New  Jeraey  coast  in  August,  the 
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Petroelielidon  Innifront  (Say).    Cliff  Swallow. 

From  such  series  of  this  bird  as  I  have  examined,  I  should  judge 
that  it  had  no  spring  molt ;  whether  the  young  molt  the  flight 
feathers  at  the  close  of  the  summer  I  cannot  say,  as  none  of  my 
specimens  show  any  molt. 

Clielidon  erythrogaiter  (Bodd.).    Barn  Swallow. 

The  scarcity,  in  collections,  of  adults  in  winter  plumage  or  in  the 
molt  prevents  a  complete  account  of  the  molting  of  this  species.  I 
have  only  one  specimen  showing  the  annual  molt  in  progress,  which 
was  taken  Aug.  7, 1878,  at  Philadelphia.  New  feathers  are  coming  in 
on  the  breast,  throat,  and  back,  and  the  tail  is  just  beginning  to 
molt.  None  of  the  remiges  have  been  cast.  Another  speci- 
men, taken  Sept.  1  at  the  some  locality,  shows  a  complete  molt 
just  finished.  As  I  am  not  sure  whether  the  young  molts  its 
flight  feathers  with  the  rest  of  its  first  plumage  I  cannot  say  whether 
this  is  an  adult  or  bird  of  the  year,  but  my  impression  is  that  the 
young  do  not  molt  the  wing  and  tail  at  this  time  and  that  the  speci- 
men is,  therefore,  an  adult.  In  any  case  it  presents  one  curious 
question :  The  outer  rectrioes  are  only  .36  in.  longer  than  the  next 
pair  (as  in  all  young  summer  birds).  Now  all  the  spring  birds  that 
I  have  examined  have  the  feathers  much  longer  (.76-1.26  in.  longer 
than  the  next  pair),  so  that  there  must  be  a  molt  of  part  of  the  tail 
at  least,  in  the  spring.  I  do  not  think  there  is  any  spring  molt  of 
the  wings  or  body  feathers. 

Taehyeineta  bioolor  (Vieill.).    White-bellied  Swallow. 

Plumages :  fir&t,  winter,  nuptial,  adult  winter. 

Male. — A  large  series  of  this  species,  collected  in  southern  New 
Jersey  illustrates  the  changes  of  plumage  very  satisfactorily.  The 
annual  molt  in  the  adults  takes  place  from  July  20  to  September  1, 
at  which  latter  date  the  winter  plumage  is  generally  completed.  The 
birds  of  the  year  do  not  begin  to  molt  until  the  first  week  of  Sep- 
tember and  are  in  full  plumage,  indistinguishable  from  the  adults, 
by  October  16.  Apparently  there  is  no  spring  molt,  but  the  white 
dps  to  the  wing  feathers  disappear  by  abrasion. 

Female. — Two  plumages  of  the  female  are  found,  one  indistin- 
guishable from  the  male,  the  other  much  duller  and  quite  brown  in 
the  spring.  The  latter,  I  think,  is  the  plumage  of  the  first  year  ; 
at  any  rate,  in  one  specimen,  it  is  certainly  assumed  at  the  molt  of 
the  first  plumage. 
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OliTigoU  rijMuU  (Linn.)-    Btok  Swalloir. 

I  caD  find  no  evidence  of  &  spring  molt  in  this  species,  but  the 
plumage  shows  considerable  abrasion  at  this  season.  I  have  seen 
DO  molting  specimens. 

Females. — Resemble  the  males  at  all  times. 
■(•Igidaptaryx  Mrripamii*  (And.). 

The  aixive  remarks  apply  equally  to  this  species. 

Family  LANIIDJE. 

Lulu  bomU*  Vieill.     Kartharn  Shrikt. 

There  seems  to  be  a  partial  molt  in  spring,  but  not  extensive 
enough  to  produce  a  change  in  the  plumage.    One  specimen,  taken 
March  20,  shows  new  feathers  coming  in  on  the  breast  and  head. 
I«nini  IndoTieiuini  Linn.    Laggarfawd  Bbrike. 

A  specimen  taken  October  20,  Haddonfield,  N.J.  (No.  1,429, 
Coll.  W.|8.),  which  shows  no  sign  of  molt  on  the  wings,  except  the  ter- 
tids,  and  appears,  therefore,  to  be  a  bird  of  the  year,  has  nearly 
completed  the  body  molt  and  has  likewise  renewed  the  tail.  Spring 
specimens  show  a  slight  renewal  of  feathers,  as  in  the  preceding  spe- 

Family  VIHBONID.a!. 
The  uuiform  coloration  of  the  feathers  in  the  Vireos  helps  to  ob- 
scure what  little  abrasion  takes  place  in  the  plumage  ;  and  notwith- 
standing the  fresh  appearance  of  the  spring  drees,  I  do  not  think 
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more  buff  and  oliye-yellow  beneath  than  the  nuptial  dress.     No 
joung  birds  in  the  first  molt  have  been  examined. 

l^TM  lUTifroni  Vieill.    Tellow-throated  Vireo. 
Tir«o  tolitariui  (Wils.).    SoliUry  Vireo. 

These  two  birds  seem  to  correspond  exactly  in  the  condition  of 
their  plumages.  The  tertials  of  some  individuals  show  so  little 
abrasion  and  have  the  light  edgings  so  perfect  that  it  seems  as  if 
they  must  be  renewed  in  the  spring.  A  young  V,  flavifrona  in  the 
first  molt,  is  renewing  only  the  body  plumage. 

Yireo  noyeborMeniis  (Gmel.).    White-eyed  Vireo. 

A  young  bird  in  first  molt  is  renewing  its  tail  exactly  as  in  V, 
olivaeeus.  Spring  specimens  show  more  abrasion  than  any  of  the 
other  Vireos,  and  the  edge  of  the  tertials  are  very  much  worn,  in 
striking  contrast  to  the  last  two  species. 

Fanuly  MNIOTILTIDiE. 

A  more  or  less  complete  spring  molt  of  the  body  plumage  seems 
to  be  the  rule  in  the  Warblers  but  as  is  usually  the  case  with  spring 
molts  we  have  a  very  unsatisfactory  series  of  specimens  available 
for  study,  and  are  thrown  back  largely  upon  a  comparison  of  spring 
and  autumn  material.  Species  of  which  I  have  actually  seen  speci- 
mens in  the  process  of  molting  in  spring  are  Dendroica  blaekbumuE, 
D.  dueohr,  D.  castanea,  D,  palmarum,  D.  tigrina,  D,  coronata,  and 
Geothlypis  triehcu.  The  question  of  course  arises  as  to  the  extent  of  this 
molt  after  the  first  year.  The  young  of  most  Warblers  in  the  first 
autumn  differ  materially  from  the  adults,  and  an  extensive  molt  is 
necessary  in  the  following  spring,  but  upon  once  gaining  the  adult 
plumage  they  do  not  change  their  appearance  materially  at  the  next 
annual  molt  and,  therefore,  a  complete  spring  molt  in  subsequent 
yean  is  not  necessary.  Some  species,  however,  change  regularly, 
twice  a  year.  Probably  nearly  all  Warblers  have  some  spring  molt, 
but  in  many  it  is  restricted  to  the  head  and  breast  after  the  first 
season.  Regarding  the  relation  of  their  seasonal  plumages,  the  spe- 
cies may  be  grouped  as  follows : 

1.  Adult  male  at  all  seasons  and  young  of  the  year  practically  alike, 
Seiurus,  Helmitherus^  Sylvania  mitrata  (winter  plumage  with 
light  tips  on  black  parts). 

2.  Winter  and  nuptial  dress  of  adult  male  different :  Mniotilta 
varia,  Dendroica  pensylvanica,  D.  maculosay  D,  striataf  D.  castanea^ 
D,  blackbumia. 
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3.  Adult  malefl  alike  at  all  seasonB,  young  of  the  year  difierent : 
Oeotklypia,  Sylvania  canadenait,  S.punlla,  Setophaga,  Belmintho- 

phila  pintu,  H.  ntficapilla,  Dendroiea  eettiva,  D.  vireni,  D.  eaent- 

kaeent,  D.  vigoreii,  D.  tigrina,  X>.  dUcolor,  Compsothlgpia, 

R«^rdiDg  a  few  I  am  in  donbt. 

So  far  as  I  Itnow,  no  Warblers  molt  the  flight  feathers  in  apriDg, 
nor  do  the  young  molt  them  with  their  first  plumage. 

KniotUte  Tuift  (Linn.).     Btuk  Hnd  Whita  Warbler. 

Plumages:  first,  firet  winter,  nuptial,  adult  winter. 

Male. — The  worn  condition  of  the  plumage  of  some  birds  would 
indicate  that  the  spring  molt  is  not  as  complete  as  in  most  Warblers. 
Some  individuals  do  not  molt  the  tertlals  at  this  time  while  others 
certainly  do.  The  plumage  of  the  first  winter  has  only  the  sides  of 
the  body  streaked  and  the  streaks  dull.  The  adult  winter  plumage 
is  as  heavily  marked  as  the  nuptial  dress  but  has  the  throat  white. 

Female. — Remains  in  the  plumage  of  the  first  winter. 
HalmiBtkophUk  pinni  (Linn.).    Blpt-winged  Wublar. 

Plumages:  first,  first  winter,  first  nuptial,  adult  winter,  adult 
nuptial. 

Male. — Spring  birds  are  always  much  worn  on  the  tertials  and 
back,  and  probably  have  only  a  partial  spring  molt.  The  yellow 
cap  is  wanting  in  the  first  winter,  the  lores  are  dull  and  the  under 
surface  quite  dull.  Some  spring  males  are  dull  and  tinged  with 
olive  below,  with  the  cap  ill-defined,  these  I  take  to  be  first  year 
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Helmitlianu  veniiivonia  (Gmel.).    Worm-eatiDg  Warbler. 

Plumages :  first,  winter,  nuptial. 

There  is  scarcely  any  variation  in  the  plumage  of  this  species 
after  the  nestling  stage.    Spring  birds  show  but  little  abrasion. 

CompfOthlypif  amerioana  (Linn.).    Parala  Warbler. 

Plumages:  first,  first  winter,  nuptial,  adult  winter. 

The  spring  molt  is  probably  not  very  marked,  as  the  birds  show 
much  abrasion.  Fall  adults  have  the  breast  markings  fringed  with 
yellow,  which  is  lost  by  the  breeding  season.  How  much  varia- 
tion there  is  in  the  nuptial  plumage  I  cannot  say.  I  had  thought 
the  dark-breasted  individuals  to  be  birds  of  the  second  or  third 
year,  but  Mr.  Brewster  has  shown  that  they  represent  a  geogra- 
phical race,  C  amerieana  tunea.  Perhaps  the  younger  birds  of  this 
race  will  still  be  found  to  be  lighter  colored. 

Deadroiea  tigrina  (Omel.).    Cape  May  Warbler. 

Plumages :  first,  first  winter,  nuptial,  adult  winter. 

A  nearly  complete  spring  molt  of  body  plumage  takes  place  the 
first  spring,  and  a  good  deal  of  abrasion  follows  during  May,  which 
brings  out  the  spots  on  the  back  and  throws  all  the  markings  into 
stronger  contrast.  Birds  in  the  first  winter  are  very  dull  and 
tinged  with  gray,  while  adults  in  winter  differ  little  from  spring 
birds,  except  that  all  the  feathers  are  broadly  bordered  with  olive- 
gray  or  yellow.  This  plumage  changes  to  the  adult  nuptial  dress 
wholly  by  abrasion,  which  is  very  strongly  marked  in  spring  adults. 

Dendroioa  seitiva  (Omel.).    Yellow  Warbler. 

Plumages :  first,  first  winter,  nuptial,  adult  winter. 

There  is  a  complete  molt  of  body  feathers  the  first  spring,  but  it  is 
probably  not  so  extensive  in  subsequent  years,  as  some  spring  birds 
show  that  the  tertials  have  not  been  renewed.  Young  in  first  win- 
ter are  very  dull,  with  the  top  of  the  head  quite  green.  Adults  in 
winter  are  scarcely  distinguishable  from  spring  birds. 

Dendroioa  oaBmleieoni  (Gmel.).    Blaok-throated  Blue  Warbler. 

Plumages  :  first,  first  winter,  nuptial,  adult  winter. 

The  freshness  of  the  flight  feathers  in  some  spring  specimens 
seems  to  indicate  that  they  are  sometimes  renewed  with  the  rest  of 
the  spring  plumage.  Others  are  so  worn  that  they  probably  molted 
but  little  at  this  time.  Most  fall  adults  have  white  edgings  to  the 
throat  feathers,  but  others  are  absolutely  indistinguishable  from  the 
the  freshest  spring  specimens.      Females  are  always  in  the  brown 
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plumage,  like  the  males  id  the  first  winter.    One  old  (T)  speciinen 
(May  19,  Coll.  A.  N.  S.,  No.  29,692)  is  quit«  gray  above. 

SmdTDioft  aOTOnKt*  (Linn.)-     Mjrtle  Wu-blai. 

Plumages,  first,  first  winter,  nuptial,  adult  winter,  adult  nuptiaL 
A  good  series  of  winter  and  spring  examples  of  this  speciea  from 
southern  New  Jersey  shows  the  spring  molt  very  satisfactorily.  The 
entire  plumage  of  the  head  and  breast  is  renewed  as  well  as  the 
greater  part  of  the  interscapulum.  The  tertials  are  not  molted. 
Old  birds,  in  fall,  have  more  or  less  gray  feathers  on  the  back  and 
black  centered  feathers  on  the  breast,  but  they  all  continue  to  molt 
in  spring.  A  spring  bird,  which  I  take  to  be  of  the  second  or 
third  year,  has  the  black  on  the  breast  uniform,  not  broken  up 
by  white  edgings  to  the  feathers. 
D*ndr«ii»  maonlai*  (Gmel.).    MsgDolia  Wtu-bl«r. 

Plumages  and  molts  as  in  the  last.  Adults  in  winter  differ  from 
birds  of  the  year  in  the  heavy  stripes  on  the  sides  of  the  body,  and 
large  black  centers  to  feathers  of  the  back.  Spring  birds  of  the 
second  or  third  year  have  the  interscapulum  solid  black,  all  the  way 
to  the  yellow  rump. 

DBsdroio*  peni  jWaniem  (Linn.).     Chestnut-iided  W&rbler. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 

Spring  molt  rather  more  extensive  than  in  the  last  two  species, 
and  the  adult  in  fall  always  more  distinct  from  the  nuptial  plumage, 
only  difieritig  from  the  bird  of  the  year  in  the  chestnut  stripes  on 
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in  fall  are  much  whiter  beneath  than  the  young  and  have  heavier 
streaks  aboye.  Females  remain  in  a  plumage  like  that  of  winter. 
I  am  uncertain  as  to  the  extent  of  molt  in  spring. 

Dcadroiea  blaekbumiM  (Gmel.)*    Blaokboraian  Warbler. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 

Some  individuals  molt  the  tertials  in  spring,  others  do  not  Adults 
differ  from  young  in  winter,  in  the  brighter  yellow  throat  and 
breast. 

Dendroiea  virent  (Omel.).    Black -throated  Green  Warbler. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 

After  the  first  season,  the  spring  molt  is  much  less  extensive  than 
in  the  species  just  preceding  and  in  some  individuals  there  seems  to 
be  little  or  no  molt.  Adults  in  fall  have  the  black  throat  as  in 
spring,  but  all  the  feathers  are  edged  with  white,  which  is  afterwards 
lost  by  abrasion. 

Oendroioa  vigonii  (Aod.).    Pine  Warbler. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 

After  the  first  year  there  is  little  or  no  spring  molt.  Winter 
adults  are  nearly  like  summer  examples. 

l^tadroiea  palauumm  hjpoehrjMa  Ridgw.    Yellow  Palm  Warbler. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 
The  spring  molt  is  restricted  to  the  breast  and  crown,  and  the 
back  shows  much  abrasion. 

Dendroioa  dlBOolor  (Vieill.).    Prairie  Warbler. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 

The  adult  birds  in  autumn  are  practically  like  spring  specimens 
but  have  the  black  stripes  on  tlie  breast  obscured  by  yellow  edgings. 
Birds  in  their  first  winter  plumage  lack  the  chestnut  on  the  back 
and  have  but  few  black  streaks  below.  The  tertials  are  not  renewed 
in  spring. 

fleiums  anrocapillus  (Linn.).    O^enbird. 

Plumages,  first,  winter,  nuptial. 

Spring  birds  are  practically  indistinguishable  from  autumn  exam- 
ples and  there  is  probably  a  pretty  extensive  spring  luolt.  June  and 
July  specimens  show  much  abrasion  compared  with  those  taken 
in  April. 

SainiHB  noveboraoensii  (Omel.).    Water  Thrush. 
fleiniHB  motaoilla  (Vieill.).    Lonisiana  Water  Thrush. 

The  above  remarks  apply  equally  well  to  these  species  but  with- 
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out  a  series  of  winter  specimeos  it  ia  impcwaible  to  ascertun  the 
extent  of  spring  molt  in  soy  Seiurut. 
Oaothlypii  triobu  [Una.]-    Ukrfluid  T«l  low -throat. 

PlumageB,  first,  fint  winter,  nuptial,  adult  winter. 

The  spring  molt  seems  confined  to  the  breast,  throat  and  ridea  of 
the  head.  Adults  in  winter  have  the  hood  much  obscured  b;  lighter 
edging;!,  while  young  have  it  reduced  to  a  patch  on  the  ear  coverts 
and  aides  of  neck. 

Female. — Sometimes  has  no  spring  molt  whatever. 
aaotlilTpli  pMUdriphla  (Wilt.).    HouroiDg  Wub1«. 

Plumages  and  moll£  apparently  as  in  tbe  preceding  speciee. 
eaothlypii  agllii  (WiU.).    Conncotieat  Wublar. 

Plumages  aad  molts  as  in  O.  trUhaa.  The  spring  molt  is  munly 
restricted  to  the  throat.  Adults  in  spring  and  autumn  are  practao- 
ally  indistinguishable  below,  but  the  former  show  abrasion  above. 
Young  in  the  first  winter  have  the  throat  and  breast  brownish  in- 
stead of  gray. 

OMtUrpit  fonnoia  (Wila.).     Kantaok;  Warbler. 

Plumages  and  molts  as  in  0.  triahus.    I  have  no  specimens  of  the 
young  in  their  first  winter  and  cannot  say  whether  the  black  mask 
is  complete  then  or  not. 
I«t«rU  tinm  (LIdq.).    Yallow-brwutad  Chat. 

Plumages,  first,  winter,  nuptial. 
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have  more  or  less  black  on  the  head  and  perhaps  sometimes  attain 
the  fiill  plumage  of  the  male,  as  in  the  last  species. 

IjlTaaia  eanmd^ntii  (Lidd.).    CanadUn  Warbler. 

Plumages  and  molts  as  in  the  last  The  adult  in  autumn  is 
exactly  like  the  spring  bird. 

Sttopkaga  ratieilla  (Linn.).    American  Redstart. 

Plumages,  first,  first  winter,  first  nuptial,  adult  winter,  adult  nup- 
tial. 

Spring  molt  is  mainly  restricted  to  the  under  surface  in  the  first  sea- 
son at  least  and  probably  afterward.  Young  in  their  first  nuptialdress 
difler  from  that  of  the  first  winter  only  in  the  acquisition  of  a  few 
scattered  black  feathers;  new  tertials  are  sometimes  acquired  in 
spring  also.  Some  winter  adults  have  gray  edgings  to  the  black 
feathers,  others  are  indistinguishable  from  spring  birds. 

Fanuly  MOTACIUEiIDJE. 
Aatliat  peniilTanieat  (Lath.).    Tit  Lark. 

Plumages,  first,  winter,  nuptial. 

There  is  considerable  molt  of  the  body  plumage  in  spring.  Spec- 
imens taken  in  January  and  February  are  much  abraded  and 
resemble  June  birds. 

Family  TROQLODYTIDiB. 

Mimufl  polyglottoi  (Linn.).    Mocking-bird. 

Plumages,  first,  winter  and  nuptial. 

There  appears  to  be  no  spring  molt,  at  least  no  specimens  show 
traces  of  it.  April  birds  show  much  abrasion,  especially  on  the 
plumage  of  the  back,  and  the  bufi*  tints  of  winter  disappear  entirely 
from  the  lower  surface. 

Oalaoieoptet  oarolineniit  (Linn.).    Catbird. 

Plumages  and  molt  apparently  as  in  the  last.  Some  spring  birds 
have  the  plumage  quite  fresh,  but  abrasion  produces  very  little  efiect 
in  this  species,  as  shown  by  a  comparison  of  spring  and  midsummer 
examples,  so  that  I  do  not  consider  this  as  indicating  a  spring  molt. 
Furthermore,  none  of  the  winter  specimens  examined  show  any 
mdications  of  molt. 

HirporhTnolmi  mfai  (Linn.).    Brown  Thrasher. 

Plumages  and  molt  as  in  Mimm.  Spring  birds  are  somewhat 
abraded,  especially  on  the  head,  while  the  spots  on  the  breast  appear 
**  clipped  "  at  the  tip  and  somewhat  bifurcate.      Some  fall  birds  are 
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rather  pruinose  on  the  head  and  back.  One  of  theee  specimens  in 
the  molt  is  proved  to  be  an  old  bird,  while  other  undoubted  old 
birds  hare  the  more  tawn^  plumage,  so  that  I  am  not  sure  whether 
this  slightly  different  coloration  represents  a  bird  of  any  particular 
age  or  is  merely  aD  individual  variation. 
Thryotlianu  IndoTlotannt  (L«th.|.    C&rollsa  Wrsn. 

The  molts  and  plumages  of  this  bird  are  exactly  parallel  to  those 
of  Harporhynehvi  rufut  and,  so  far  as  I  can  ascertain,  there  is  no 
spring  molt.  The  feathers  of  the  crown  are  much  abraded  in  all 
spring  birds,  and  in  late  sutnnier  the  abrasion  of  the  entire  plumage 
is  extreme. 
TroBlodTt«(  Ktdon  Vioill.    Eoiih  Wnn. 

Plumages,  &rst,  winter,  nuptial. 

There  is  no  spring  molt  in  the  House  Wren  and  the  contrast  be- 
tween spring  and  fall  specimens,  caused  by  abrasion,  is  striking. 
Tr^lodjrtai  hlamalti  Vjtilt.    Winter  Wrsn. 

Plumages  and  molt  exactly  as  in  the  House  Wren. 

CUtOthornl  (tallui*  (Licbt.).     SharC-billed  Mftnb  Wren. 

Plumages,  first,  winter,  nuptial. 

Tliere  is  a  complete  spring  molt  of  the  body  feathers  in  thia 
bird  as  shown  in  a  series  titken  at  Tarpon  Springs,  Fla.,  April  15th. 
They  become  very  much  abraded  by  July. 

CUtoUtonu  pKlattrll  (Win.)-     Long-billed  Manb  Wren. 
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Family  BTLVIIDM. 

Itgslvt  tatrapa  Lieht.    Golden -orowned  Kinglet. 

Plumages,  first,  winter,  nuptial. 
No  spring  molt 

Itgalui  ealmdala  (Linn.)*    Rnby-crowned  Kinglet. 

Plumages  and  molt  as  in  the  last.  Mr.  C.  W.  Beckham'^  states 
that  the  young  male  generally  acquires  the  red  crown  patch  when 
the  first  plumage  is  molted  but  not  always,  and  that  the  female  never 
acquires  it.  Several  variations  in  the  color  of  the  red  patch  have 
also  been  described. 

Ftlioptila  MNralea  (Linn.).    Bloe-gny  Onatcatcher. 

Plumages,  first,  winter,  nuptial. 

While  none  of  the  February  or  April  specimens  show  signs  of 
molt,  I  think  that  some  individuals  have  a  partial  molt  in  spring 
and  I  have  examined  a  specimen  of  P.  albiventris  Lawr.,  showing 
the  spring  molt  in  progress  (March  19th.). 

PamUy  TUBDID-ZB. 

Tordai  mmtelinai  Gmel.    Wood  Throsh. 

Plumages,  first,  winter,  nuptial. 

Although  I  have  no  winter  or  early  spring  specimens  of  the  Wood 
Thrush,  I  consider  that  there  is  only  a  slight  spring  molt  if  any. 

Tnrdai  aliois  Baird.    Grav-cheeked  Thrush. 

Tardai  Uftiilatns  iwaimonii  (Cab.).    Olive-backed  Thrush. 

The  above  remarks  apply  equally  to  these  species. 

Tnrdni  aonalaiehkaB  paUasii  (Cab.).    Hermit  Thrush. 

I  have  examined  a  large  series  of  Hermit  Thrushes,  including 
winter  specimens,  and  can  find  no  traces  of  a  spring  molt.  The 
abrasion  is  more  marked  than  in  the  last  two  species. 

Tttrdni  fnsoesoeos  Steph.    Wilson's  Thrush. 

Plumages  and  molt  as  in  the  preceding. 

Xemla  migratoria  (Linn.).    Robin. 
Sialia  Bialii  (Linn.).    Bluebird. 

Plumages,  first,  winter  and  nuptial. 

No  spring  molt  occurs,  but  some  abrasion  is  seen  in  spring  birds. 


»*Proc.  U.  S.  Nat.  Mus.,  1885,  p.  625. 
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Fig.  1.  Wing  of  Mervia  migratoria  with  molt  started ;  shaded  pftrtB 
repreaeot  the  new  feathers.  Quill  No.  6  has  been  shed  but 
the  new  feather  has  not  yet  appeared. 

Fig.  2.  Wing  of  TaekyeinUa  bioolor;  molt  of  primaries  well  ad- 
vanced. 

Fig.  3.  Wing  of  Chatura  pelagiea,  with  molt  of  primaries  well  ad- 
vanced. 

Fig.  4.  Tail  of  Taehycineta  bicolor,  with  molt  of  rectrices  half  com- 
pleted. 

Fig.  5.  Breast  feather  of  AnlroBlomue  wciferua,  firet  plumage,  bear- 
ing a  down  feather  at  its  tip  (much  enlarged). 

Fig.  €.  Tip  of  breast  leather  in  sheath  of  Stumelta  magna,  winter 
plumage ;  fordng  out  a  first  plumage  feather  on  its  tip  (en* 
larged). 

Fig.  7,  Feather  from  breast  of  Doliekonyx  oryzivorue  Ad.  S  show- 
ing light  border  which  is  lost  by  abrasion. 

Fig.  8.  Terminal  part  of  tertial  of  Stumella  magna,  winter  plumage. 

Fig.  9.  Same  in  late  summer,  showing  loss  of  entire  terminal  por- 
tion even  with  the  Ups  of  the  secondaries ;  also  loss  by 
abrasion  of  all  the  light  border  and  spots,  including  the 
entire  terminal  part  of  the  barbs,  from  where  the  light  color 
begins  to  their  extremities. 
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Fig.  6.  Feather  firom  breast  of  Hdbia  ludovieiana  showing  the  un- 
worn projecting  black  tip.  Dotted  line  indicates  the 
original  size  of  feather,  the  edge  having  been  lost  by  abrasion 
(enlarged). 

Fig.  7.  Terminal  portion  of  tertial  of  Habia  ludovieiana  in  winter 
plumage  showing  white  border  spot 

Fig.  8.  Same  from  spring  specimen  with  white  portion  lost  by 
abrasion. 
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Febbuast  4. 
The  Premdent,  Sahuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Tweutj-ODe  pereoDS  preaent. 

The  deaths  of  the  following  members  were  announced :— Peter  F. 
Bothermel,  AugustlS,  1895;  Henry  Hazlehurat,  January  11, 1896; 
Jesae  8.  Walton,  January  30,  1896;  H.  Ernest  Goodman,  M.  D., 
February  3, 1896. 

February  11. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Twenty-nine  pereons  present 

The  death  of  Charles  Wacbsmith,  a  correspondent,  February  7, 
1896,  was  announced. 

A  paper  endtled  "  A  Note  on  a  Uniform  Plan  of  Deacribing  the 
Human  Skull,"  by  Harrison  Allen,  M.  D.,  was  presented  for  pub- 
lication. 

February  18. 
The  President,  Samuel  Q.  Dixon,  M.  D.,  in  the  Chair. 
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The  followiDg  were  elected  members  :—Hpmer  E.  Hoopes,  A. 
Feldpauchy  'Ackers  Oberholtzer,  J.  EdivRl  Farnum,  George  L. 
Famum,  H.  W.  Wenzel,  Morris  Earle  and  Arthur  N.  Leeds. 

The  following  were  ordered  to  be  printed : — 
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jrmE  OH  A  ITKIFOBII  FLAX  OF   DXBCBIBDrS  TEE  HUKAK  SKULL. 
By  HARRiaoN  Allen,  M.  D. 

Id  a  receot  study  of  the  human  skull  I  attempted  to  frame  a 
method  of  uniform  description  which  anBwere  a  ueefiil  purpose.  As- 
suming that  the  skull  presentB  a  norma  frontalis,  &  norma  basilaris, 
a  norma  lateralis  and  a  norma  verticalis,  the  following  order  of  pro- 
cedure is  recoramcDded.  Beginning  at  the  norma  frontalis  and 
proceeding  from  above  downward  I  note  the  following : 

The  decree  of  prominence  of  the  glabella  and  tupraorbUal  ridget, 
hy  defining  an  arc  between  nasioD  and  ophryon,  by  a  piece  of  flexible 
wire,  drawing  a  chord  for  the  arc  and  measuring  the  versed  atne. 
(In  a  given  case  it  would  read  as  follows — g.  and  s.  o.  r.=S  mm.j. 
Next  the  degree  of  deflection  of  the  supraorbital  margin  is  recorded 
on  a  protractor.    (In  a  given  case  s.  o.  m.^40°). 

The  nasal  bones  yield  three  portions: — the  frontal  portion  which 
is  bounded  above  by  the  frontal  bone;  the  maxillary  portion,  which 
lies  between  the  frontal  bone  and  premaxilla  ;  the  premaxillary  por- 
tion which  lies  in  contact  with  the  premazilla.  The  frontal  portion 
is  measured  from  the  union  of  the  nasal  bone  and  the  ascending  pro- 
cess of  the  maxilla  to  the  proximal  free  end  of  the  lateral  margin  of 
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part  will  recdve  the  name  of  radix  and  the  last  part  the  name  of 
wlient.  The  degrees  of  angulation  of  both  radix  and  salient  being 
measured  on  a  protractor  we  have  in  a  given  case  the  following  for- 
mulae :  n.  f.  4  mm. ;  n.  mx.  10  mm. ;  n.  pr.  2  mm. ;  r.  7  mm.,  90^ ; 
s.  10  mm.,  40**. 

The  next  region  in  order  is  the  vestibule  of  the  nasal  chamber, 
which  is  accepted  as  the  nasal  aspect  of  the  premaxilla  as  seen  at 
the  floor  of  the  nose.  When  the  parts  of  this  region  are  as  in 
the  child,  it  is  called  pcedomorphic,  but  when  the  psedomorphic 
features  have  not  been  retained  the  departures  from  this  type  are 
defined  as  follows :  The  height  and  elevation  of  the  vestibule  just  in 
advance  of  the  incisive  foramina  receives  the  name  of  incisive  emi- 
nence ;  the  degree  of  definition  of  the  line  extending  from  the  sides 
of  the  anterior  nasal  aperture  to  the  anterior  spine  receives  the  name 
of  the  cUveolar  line,  since  it  defines  the  alveolus  proximallj;  the 
alveolus  measured  from  the  alveolar  line  to  the  alveolar  point  of 
Broca  (a.=15  mm.).  The  nasal  vestibule  may  be  in  addition 
macrolopbic,  microlophic  or  analophic,  depending  upon  the  degree 
of  development  of  the  incisor  crest.  This  is  held  to  be  a  better  clas- 
sification of  the  parts  than  that  presented  by  writers.  The  most 
primitive  type  is  the  analophic ;  the  most  frequent  in  modern  culti- 
vated races  is  the  macrolopbic.  The  North  American  Indian  tends 
to  be  microlophic  and  passes  from  this  infrequently  to  the  analophic. 
He  is  rarely  macrolophic. 

Turning  to  the  norma  basilaris  and  describing  from  before  back- 
ward, the  hard  palate  is  described  in  the  terms  of  Broca  hyperbolic, 
parabolic,  or  U-shaped.  The  choanae  are  either  psedomorphic  or 
broader  at  base  than  at  apex ;  the  diameter  is  to  be  taken  (ch. 
psedom.  diara.  22  mm.).  The  pyramidal  process  of  the  palatal  bone 
measures  in  length  in  a  given  case  12  mm.  (pyr.  pr.=:12  mm.). 

The  spinous  process  of  the  sphenoid  bone,  whether  it  separates 
from  or  unites  with  the  tympanic  bone,  is  to  be  noted  ;  if  united  with 
this,  whether  the  line  of  union  is  posterior  to  that  of  the  Gasserian 
fissure.     In  a  given  case  (sp.  pr.  not  in  contact  with  tym.). 

The  foramen  lacerum  medium  whether  open  or  closed  is  to  be  ob- 
served. In  a  given  case  (f  1.  m.open).  The  petrosal  part  of  the 
tympanic  bone  whether  narrowed  or  broad,  by  being  inflated  on  the 
median  aspect.     In  a  given  case  (p.  inflated). 

Passing  now  to  the  norma  lateralis,  it  is  noted  that  the  temporal 
ridge  is  found  interrupted   at   the  stephanion ;   in   a  given  case 
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(8-iDtern]ption=:10  mm.)  aud  that  the  temporal  ridge  is  divided  into 
two  parts,  the  froato-teotporal  ridge  and  the  parietal- temporal  ridge 
Id  a  given  case  (&.  t.  r.  spinose:  pt.  r.  nil.').  The  parieto-temporal 
ridge  as  it  reaches  the  lambdoidal  suture  b^ins  to  be  slightly 
raised  above  the  plane  of  the  parietal  bone  and  is  joiDed  to  the 
occipital  bone  near  the  astcrion  by  a  harmonic  suture;  or,  as  it 
reaches  the  lambdoidal  suture  it  has  uo  influence  in  changing  ths 
serrated  character  of  this  line  nhich  extends  to  the  aaterion  in  the 
manner  described  by  writere.  In  a  given  case  we  have  (p.  t.  r.  har- 
monic near  A.,  3  mm.).  The  posterior  margin  of  the  frontal  pro- 
cess of  the  malar  bone  may  be  produced  in  a  conspicuous  procees, 
(the  marginal  process)  or  it  may  be  absent.  In  a  given  case  (marg. 
pr.  trenchant.^5  mm.  high).  If  desirable  the  height  of  the  process 
could  be  measured  by  a  line  drawn  across  its  base.  The  interrup- 
tion of  the  temporal  ridge  at  the  stephanion,  the  harmonic  char- 
acter of  the  lambdoidal  suture  near  the  aaterion,  and  the  lai^e  size 
of  the  marginal  process  correlate  with  the  size  of  the  temporal 
muscle. 

The  line  of  the  parieto-squamosal  suture  at  its  juoctaon  with  the  por- 
tion of  the  temporal  bone  back  of  the  squamosa  may  be  marked  by 
a  mortise,  which  answers  to  the  summit  of  the  petrosa  as  it  joins  the 
aide  of  the  skull ;  thus  we  have  (m.=3  mm.). 

The  term  "  sconce  "  is  used  to  express  in  a  general  sense  the  rc^on 
on  the  norma  verticalis  which  lies  between  the  parieto-temporal 
This  diaraeler  at  its  narrowest  part  ia  recorded,  i 
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stops  at  a  distance  proximal  to  it ;  the  area  between  those  two  lines 
constitutes  the  lemurine  process.  In  a  given  instance  (Im.  pr.=3 
mm.  wide).  The  genial  spine  may  be  single  or  double.  The  genial 
crest  trenchant,  rudimental,  or  absent.  In  a  given  case  (g.  s.  double : 
g.  c.  nil.). 

In  reviewing  the  characters  which  have  been  thus  employed  the 
glabella  and  supra-orbital  ridge  (g.  and  s.  o.  r.)  almost  universally 
constitute  male  characters  of  low  grade.  We  expect  in  primitive 
man,  this  character  to  be  better  developed  than  in  more  recent  man 
and  be  more  apt  to  enter  into  composition  of  the  supra-orbital  margin 
(s.  o.  m.).  No  doubt  is  felt  in  accepting  these  important  features  in 
the  descriptions  of  skulls.  The  degree  of  declination  of  s.  o.  r.  is  of 
importance  in  distinguishing  long,  slender  from  broad,  flat  faces ; 
indeed,  it  stands  as  a  sign  of  character  of  face.  Analysis  of  the  nasal 
r^ion  needs  no  defence  since  craniologists  are  of  one  mind,  that  on 
the  whole  the  best  characters  separating  crania  are  to  be  found  in 
this  r^on ;  hence,  the  care  taken  to  define  the  relations  of  the  naso- 
frontal, the  maxillary  and  the  premaxillary  portions.  For  the  terms 
radix  and  salient  I  am  alone  responsible.  The  value  of  the  vestibule 
would  appear  also  to  admit  of  no  argument.  The  distinction  be- 
tween psedomorphic  and  other  forms  in  the  writer's  judgment  is  the 
best  means  of  separating  the  types  of  the  anterior  nasal  apertures 
from  one  another. 

The  value  of  the  alveolus  and  the  shape  of  the  hard  palate  as 
defined  by  Broca  needs  no  comment  at  this  place.  The  length  of 
the  pyramidal  process  has  been  neglected  by  writers.  I  find  it  of 
value  in  the  comparative  anatomy  of  race.  The  shape  of  the  choansB 
having  been  defined  I  recognize  two  types,  one  of  which  is  psedomor- 
pbic  and  b  oval  and  the  other  in  which  the  base  is  wider  than  the 
apex.  The  group  last  named  may  be  subdivided  by  the  rectangular 
form  in  which  the  basal  and  the  lateral  contour  unite  to  form  a  right 
angle;  and  the  produced  in  which  the  basal  contour  is  extended 
downward  and  outward  beyond  the  line  of  the  lateral  contour.  The 
study  of  the  choanse  is  of  importance ;  the  limitations  have  not  been 
satisfactorily  determined.  The  degrees  of  development  of  the  spin- 
ous process  of  the  sphenoid  bone  have  likewise  been  neglected.  It 
overlaps  the  line  of  the  Gasserian  and  the  sphenoido-tympanic  fis- 
sures forward  to  a  remarkable  extent  and,  for  the  most  part  sex 
can  be  distinguished,  the  process  being  large  and  prominent  in 
males,  and  rudimental  or  absent  in  females. 
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The  dirUions  of  the  temporal  ridge  into  two  parts,  the  fronto- 
temporal  and  the  parieto-temporal  and  an  interruption  between  the 
two  is  one  of  the  best  characters  by  which  sez  can  be  distinguished ; 
the  some  ia  true  of  the  cocversion  of  the  aeterioiiic  portion  of  the 
lambdoidal  suture  from  a  serrated  to  a  harmonic  type. 

The  value  of  the  marginal  process  of  the  malar  bose  in  distin- 
guishing sex  ie  conceded.  The  mortise  io  the  squamoso-parietal 
suture  and  the  division  of  the  condyloid  process  into  two  facets  are 
of  secondary  value. 

The  degree  of  concealment  of  the  third  molar  has  been  over- 
looked, considering  the  sigDificance  that  this  relation  possesses  in 
studiesof  the  horizontal  ramus.  It  is  evident  that  the  degree  of  con- 
cealment of  the  third  molar  ia  in  direct  ratio  to  the  reduction  of  size 
of  the  dentigerouH  portion  of  the  bone  and  (all  tilings  being  equal) 
ia  an  evidence  of  the  departure  from  the  primitive  type.  The  phylo- 
genetic  value  of  the  so-called  lemurine  process  of  Albrecht  needs  to 
be  defined.  I  have  noted  this  process  in  the  gibbon.  The  position 
of  the  mental  foramen  with  respect  to  the  sockets  of  the  premolars 
and  the  first  molar  teeth  is  a  character  in  osteology  not  to  be  gain- 
sud.  In  view  of  the  results  of  Topinard  in  studying  the  region  of 
the  mental  symphysis  in  primitive  man  it  is  necessary  to  describe 
accurately  all  structural  variation  at  this  place,  hence  peculiarities 
in  the  shapes  of  the  genial  spine  and  the  genial  crest  are  given. 
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COHTBIBXmOHS  TO  THE  ZOOLOGT  OF  TEVHSSSXE. 

Ho.  8,  KAMXALS. 

BY  SAMUEL  N.  RHOAD6. 

In  the  following  annotated  list  of  the  mammalia  of  Tennessee  I 
have  pursued  the  same  plan  of  treatment  as  in  the  paper  preceding 
this^  on  the  avifauna  of  the  same  region.  The  list  comprehends  all 
the  species  known  to  belong  to  the  Tennessee  fauna,  including  not 
only  the  feral  mammals  now  existing  in  the  State  but  those  which 
have  been  exterminated  since  the  advent  of  the  white  man.  An 
itinerarj  of  the  trip  made  during  the  months  of  May  and  June, 
1895,  when  I  secured  the  collection  and  field  notes  forming  the  basis 
of  this  paper,  will  be  found  on  pages  376  to  381  of  the  Proceedings 
of  the  Academy  of  Natural  Sciences  of  Philadelphia  for  1895,  and 
on  the  two  following  pages  there  is  a  hiiet resumi  of  the  zoo-geography 
of  Tennessee  which  may  be  of  use  to  the  more  critical  reader  in  this 
connection. 

References  to  the  mammals  of  Tennessee  in  scientific  literature 
are  so  rare  and,  so  far  as  I  am  able  to  search,  are  generally  of  so  lit- 
tle value,  that  it  would  be  useless  to  attempt  to  tabulate  them  in 
this  paper.  In  popular  literature  the  hunting  stories  of  David 
Crockett  form,  perhaps,  the  most  voluminous  and  reliable  (?)  source 
of  earlier  information  on  this  topic,  and  these  have  been  supple- 
mented in  later  times  by  occasional  papers  and  notes  published  in 
Forest  and  Stream,  The  historic  literature  of  Tennessee,  so  far  as 
I  have  read  it,  adds  but  little  to  the  information  which  may  be 
gleaned  from  literature  devoted  to  the  exploits  of  the  aforementioned 
Crockett.'  When  taken  from  other  sources  the  authority  will  be 
given. 

Much  of  whatever  value  may  attach  to  this  contribution  to  our 
hitherto  meagre  knowledge  of  the  mammals  of  Ten ne«*ee,  especially 
the  following  notes  on  the  habits  of  certain  species,  is  due  to  the 
close  observations  and  generous  assistance  of  my  friend  Mr.  B.  C. 
Miles,  of  Brownsville,  Tennessee,  of  whose  labors  in  the  ornithology 
of  the  same  region  I  have  already  spoken  in  a  previous  paper. 


>Proc.  Acad.  Nat  Sd.,  Phila..  1895,  pp.  46.Vo01. 

•With  the  excepdon  of  references  to  the  boffalo,  nearly  all  of  which  d«te 
from  Haywood's  Cinl  and  Political  History  of  Tennenee. 
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Otjier  aid  in  the  preparation  of  this  paper  will  be  duly  acknowl- 
edged in  its  proper  place.  The  order  of  families  and  genera  here 
adopted  is  largely  based  on  the  claBsification  of  Flower  and  Lyddeker 
in  their  recent  work  on  the  mammalia. 

Order  MARSUPIALIA. 
Family  DIDELPH7ID.S. 
Oanni  BISELPHIB  Llniutai, 
1.    Didftlphia  marmpiBlIi  TirglnUnft  <K*rr].    VirginU  Opouam. 

I  did  not  see  this  species,  but  it  is  accounted  common  all  over  the 
State  below  elevations  of  2,000  feet  Mr.  Miles  eays  the  negroes  of 
Haywood  and  Lauderdale  Counties  claim  two  species,  one  with 
black,  the  other  with  white  feet,  but  be  thinks  them  identical. 
There  ia  probably  a  tendency  in  the  opossums  of  southwestern 
Tennessee  to  the  Texan  form,  D.  m.  catifomica. 

Order  UNGULATA. 
Family  BOTXDJE- 
GtaBQi  BIBOH  H.  Smith. 
S.     Biion  bUon  (L.).     Amarican  Biaon,  Buffalo, 

In  his  Monograph  of  The  American  Bisons*  Dr.  J.  A.  Allen 
presents  ua  with  nearly  all  that  is  obtainable  in  literature  r^arding 
the  history  of  this  animal  in  Tennessee.  From  these  sources  we 
kiiDW  ihai   (hey  frirnn'rly   jiusz^ed  over  tlie  Cumherlaud  and  Great 
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greater  or  less  extent  along  the  southern  houndaries  of  the  State  in 
this  region.  On  the  west  Camberland  plateau,  there  is  Bufialo 
Valley,  in  Putnam  CJountj^  and  in  the  Smoky  Mountain  range,  a 
Bufialo  Ridge  in  Washington  CJountj,  and  a  place  called  Bison  on 
the  Pigeon  River  in  Cocke  County. 

At  the  period  of  its  earliest  settlement,  the  hills  and  coves  of  the 
All^heny  Mountains  in  I'ennessee,  were  in  many  places  covered 
with  large  tracts  of  native  grasses*  which  formed  the  pasture  lands 
of  herds  of  elk,  and  attracted,  in  summer,  the  bison  from  the  low- 
lands. 

The  pristine  condition  of  the  country  around  Nashville  may 
be  gathered  from  the  following  quotation  from  Ramsey's  Annals : 
*'  When  the  first  settlers  came  to  the  Blufi*  [site  of  Nashville,] 
in  1779-'80,  Haywood  says  the  country  had  the  appearance  of 
one  which  had  never  before  been  cultivated.  There  was  no  sign  of 
any  cleared  land  nor  other  appearance  of  former  cultivation. 
Nothing  was  presented  to  the  eye  but  one  large  plain  of  woods  and 
cane,  frequented  by  bufialo,  elk,  deer,  wolves,  foxes  and  other 
animals  suited  to  the  climate.  The  lands  adjoining  the  French 
Lick  [at  Nashville]  which  Mansker  in  1769,  when  he  first  hunted 
there,  called  an  old  field,  was  a  large  open  space  frequented  and 
trodden  by  buflaloes,  whose  large  paths  led  to  it  from  all  part«  of 
the  country  and  there  concentred." 

Numerous  accounts  from  various  sources  indi^'ate  that  th';  cAtt' 
tral  basin  of  Tennessee  and  the  blue-grass  region  of  KauiucUy, 
connecting  therewith,  were  not  inhabited  by  JndiarjK  wh<rfi  itnX 
discovered,  but  formed  a  sort  of  traditional  gamf:  preff^rv<s  and 
hunting  ground  upon  which  the  hostile  iri\f*^  of  Oii'rkai!;xwj!, 
Natchez,  Creeks,  Cherokees,and  rjhawrjees  awwrf-^bl^yj  at  r^irXnUi  Hit, 
sons,  to  hunt  the  bufialo  and,  \Ti<:At::j\aik.\y ,  hSif:U  'Au*'.t^  lu  lisinivry 
(p.  193),  we  read  that  in  the  g-jjurrj^r  of  ]777,  ^.ar/w.  />«;  M'rj/.o/  //j^i; 
living  at  Easton's  Station,  tear  Nit*r-v!j!e,  **  *Aifl  ijo  J:;*;:*;,*  *  -^  *" 
but  immense  numbers  of  bi:£ji]o*Hs  h'A  or:-^i  /t :;.•:/'  l:j  I  «'0/'.*// 
of  the  same  vear,  it  i§  nfctr»d  iLtT  ::.e  fct.v.e  r^rv  *-  >,  «•>- ;  <-/'  vi 
sions  had  seen  no  Ii-dltL:*,  %v:  '.r^:ii^.LL^  •rri*  .f  '.  ,^x  '>*  '/^'  *^ 
their  companioLr.  W;]^1ii::jl  i^.v^r,  ;,t-C  •j*^:\  •.■i^**\:  v/  t  /.♦''/  'j^ 
these  animals  aLd  cl*jd  fr.ii  v..*  -. -vine*  r.,y  •*-'>■  ■'.•': 

From  "A  shon  I>*j»»vrl  ;•:>.!  ./  :vi*  t^u/^  •/  V*-*  -.*;«/»•,'•  '  »  va/  s^ 
printed  for  Matt  Lev  Cf**;'    :    ^'V,   \,\y    i:  .-.vi  '.y    ;»»*i./m>'    "•/ 

*  Ramsey,  A n r.    '.^  1  yaa,    1^>1    ;     j*'. 
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be  dted  aa  ehowing  tbe  character  of  countrj,  which  formed  the 
favorite  buffalo  range  in  the  early  days  of  Tennessee :  "  The  land 
on  the  Cumberland  and  Tennessee  Kven  is  generally  well  timbered. 
In  some  places  there  are  gladea  of  rich  land  without  timber,  but 
these  are  not  frequent  or  large  *  *  *  The  glades  are  covered 
with  wild  rye,  bufiblo  grass  and  pea  vine.  *  *  *  The  under- 
growth in  many  places  is  cane  15  to  20  feet  high,  ao  clo6e  together 
as  to  exclude  all  other  plants." 

From  the  accounts  in  Haywood's  History,  we  can  gather  that 
the  bufialoes  were  not  migratory  in  that  latitude,  but  remained 
throughout  the  year.  In  1779  a  company  of  Watauga  adventurers 
planted  a  field  of  com  on  the  present  site  of  Nashville.  "  After 
the  crop  was  made,  Overhall,  White  and  Swanson  were  left  to  keep 
the  buffaloes  out  of  the  unenclosed  fields  of  corn,  while  the  reet  of 
the  party  returned  for  their  families."  The  abundance  of  these 
animals  and  other  game  in  Middle  Tennessee  is  proved  by  the  fol- 
lowing fi-om  Ramsey  (p. 450).  "Michael  8toner  this  year  [1780], 
discovered  Stoner's  Lick  and  Stoner's  Creek.  The  woods  abounded 
in  game,  and  the  hunters  procured  a  full  supply  of  meat  for  the 
inhabitants  by  killing  bears,  buflalo  and  deer.  A  party  of  twen^ 
men  went  up  the  Caney  Fork  as  high  as  Flinn's  Creek,  and 
returned  in  canoes  with  their  meat  during  the  winter.  In  tbeir 
hunting  excursion  they  killed  105  bears,  76  buffaloes  and  more  than 
80  deer."  This  record  is  interesting,  as  it  accounts  for  the  naming 
of  Buffalo  Valley  in  the  west  end  of  Putnam  County,  and  proves 
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is  little  doubt  that  from  some  commaDdiDg  point  in  that  locality, 
Boon  made  these  observations,  and  that  they  related  to  both  the 
Slates  upon  whose  common  boundary  line  he  then  stood. 

While  at  Allardt  on  the  high  plateau  of  Fentress  Ckiunty,  I  con- 
Tersed  with  Mr.  Bruno  Gremt,  who  stated  that  he  had  heard  from 
old  residents  in  that  country  that  buffaloes  once  abounded  in  the 
Obey  River  valleys  of  Fentress  and  Overton  Counties.  Writing  to 
Hr.  Gtemt  for  more  definite  information,  he  referred  me  to  other 
gentlemen  on  the  subject  who  have  failed  to  respond  to  my  letters. 
Mr.xGemt  says,  however,  he  is  informed  that  an  old  resident,  now 
dead,  named  John  Young,  killed  the  last  buffalo  in  Fentress  County 
bat  he  does  not  give  the  date  of  its  capture. 

In  West  Tennessee  the  buffalo  seems  to  have  been  unknown,  so 
&r  at  least,  as  history,  tradition  or  remains  have  given  evidence. 
This  condition  of  affairs,  if  a  fact,  seems  unaccountable  from  a 
fiumml  or  geographical  standpoint,  as  the  flora  of  much  of  this 
division  of  the  State  is  almost  precisely  like  that  of  the  east  bank 
of  the  Tennessee  River,  which  was  frequented  by  buffaloes.  That  the 
river  could  form  any  great  barrier  to  the  passage  of  this  animal 
from  Middle  to  West  Tennessee  is  not  credible,  when  we  remem- 
ber that  they  had  already  crossed  the  Cumberland,  and  have  been 
known  to  swim  waters  even  more  formidable  in  the  valleys  of  the 
Missouri  and  Red  River  during  their  migrations. 

The  absolute  silence  of  Davy  Crockett  on  this  subject,  is  very 
significant  proof  of  the  absence  of  the  buffalo  on  the  western  border 
of  the  State.  Mr.  Miles  thus  comments  on  the  matter :  ''  I  have  often 
thought  of  and  asked  in  the  last  forty  years  about  buffaloes  in  this 
section  ;  never  met  any  one  who  ever  heard  of  a  buffalo  here,  or 
saw  indications  that  they  ever  were.  *  *  *  Blue  grass  is  not 
indigenous  to  our  section  and  I  doubt  if  buffaloes  were  ever  numer- 
008  here  as  in  Kentucky  and  Middle  Tennessee,  though  certainly 
there  must  have  been  isolated  specimens.  I  never  heard  of  the 
remains  of  one,  nor  did  they  have  roads  or  walloivs,  which  the  only 
writers  on  Kentucky  and  Middle  Tennessee  tell  of." 

The  reader  is  referred  to  later  remarks  on  the  elk  for  refer- 
ence to  the  bisons  once  kept  on  the  Belle  Meade  farm  by  General 

Harding. 

Family  CERVIDiB. 

Geniis  DOBCELAPHUS  Gloger. 

8.    DoroeUphm  virginianiu  (Bodd.).    Virginia  Deer. 

When  we  consider  the  large  amount  of  wild  land  in  the  three 
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main  diTisionB  of  the  State,  it  is  surprising  how  effectually  the  Vir- 
ginia Deer  has  been  exterminated  over  the  greater  part  of  Tennea- 
eee.  This  is  probably  owing  largely  to  the  number  of  negroes  and 
"  poor  whites,"  who  infest  these  districts,  and  spend  their  lives  in 
the  uncertain  pursuit  of  hunting,  rather  than  in  earning  an  honest 
livelihood. 

A  few  remain  in  wilder  parts  of  the  Cumberland  table-land,  but 
even  there  they  are  rarely  taken.  I  found  their  freeh  track  on  the 
bluf&  near  Sawyer's  Springs.  Mr.  Miles  refers  to  them  in  hia 
vicinity  as  follows :  "  In  my  county,  [Haywood]  as  far  as  I  can 
gather,  there  are  about  20  [wild  onea]  now  alive — one  buck  was 
killed  in  February  and  a  doe  in  August-  *  *  f  We  are  mak- 
ing a  desperate  effort  to  restore  this  auimal,  and  I  think,  with  the 
sentiment  now  prevailing,  will  make  a  success  of  it."  Mr.  Raga- 
dale,  proprietor  of  Cloudland  Hotel,  thinks  the  deer  have  been  ex- 
tirpated from  Roan  Mountain  and  that  one  would  have  to  go  many 
miles  into  the  mountain  valleys  of  North  Carolina  to  find  them. 

Mr.  A.  B.  Wingfield,  in  Forest  and  Stream  for  December  14th, 
1S94,  states  "  The  Cumberland  Mountain  range  has  been  almost 
entirely  depleted  of  its  stock  of  deer.  Would  you  believe  it  if  I 
were  to  tell  you  that  last  year  there  were  248  carcasses  of  deer 
shipped  from  the  small  town  of  Crossville  in  Cumberland  County 
*  *  =**  I  am  glad  to  report  that  the  last  Tennessee  legislature 
passed  a  law  forbidding  the  killing  of  deer  in  five  of  our  mountmn 
counties  (Cumberland,  Claiborne,  Scott,   Morgan   and  Anderson) 
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Mr.  Miles,  after  careful  inquiry  about  the  elk  iu  his  region 
writes  me,  "  The  last  elk  killed  in  West  Tennessee  that  I  can  learn 
of  was  at  Beelfoot  Lake  about  1849.  The  late  David  Merri wether 
of  Madison  Ck>unty,  Tennessee,  killed  it.  In  1865  I  heard  that  an 
dk  was  killed  in  Obion  CJounty.'* 

In  Putnam's  History  of  Middle  Tennessee,  (page  127),  there  is 
a  foot-note  which  states  that  on  the  famous  Belle  Meade  farm,  south 
of  Nashville,  General  William  G.  Harding  had  *'two  hundred  deer, 
twenty  buffitloes  and  half  dozen  elk  "  in  captivity.  I  understood  in 
a  conversation  with  gentlemen  in  Nashville,  that  these  animals  had 
oome  of  native  Tennessee  stock,  and  that  their  descendants  had 
been  kept  in  this  park  until  a  recent  date.  Putnam's  note  applied 
to  a  period  anterior  to  the  year  1859.  I  have  been  unable  to  get 
any  direct  information  from  the  Harding  or  Jackson  families,  now 
living  at  Belle  Meade,  as  to  these  facts,  or  whether  the  elk  and 
bison  are  still  existing  in  their  preserve. 

Order  RODENTIA. 

Family  liEPOBIDiES. 
Genm  LSPTTS  LinnaBiis. 
S.    Lepni  aqnatieiii  (Baohm.).    Aquatic  Hare. 

On  the  borders  of  Reelfoot  Lake,  in  the  closest  proximity  to  the 
water,  I  found  this  large  hare.  It  preferred  hiding  among  the 
half-submerged  vegetation  and  piles  of  driftwood,  and  when  it 
broke  cover  would  run  with  bold,  high  leaps  from  log  to  log  for  so 
great  a  distance  that  it  was  difficult  to  find  it  again. 

The  following,  relating  to  its  habits  in  the  vicinity  of  Browns- 
ville, is  from  the  pen  of  Mr.  Miles:  "Though  resembling  the 
Cotton  Tail  closely  in  color  and  in  diet,  as  well  as  in  movements, 
there  the  similarity  of  the  Swamp  Rabbit,  as  we  term  him,  ends. 
Never  seen  on  the  hills  and  seldom  in  the  open,  he  is  at  home  in 
the  canebrakes  and  deep  woods,  far  from  the  homes  of  man.  The 
more  desolate  the  situation,  the  more  certain  he  is  to  be  found,  ever 
wide  awake  and  ready  to  test  his  speed  and  cunning  with  that  of 
any  enemy ;  and  he  has  no  friends.  In  the  overflow  [spring  freshets] 
I  have  seen  him  for  hours  seated  on  a  floating  log,  as  much  at 
home  as  a  raccoon,  and  when  disturbed  take  the  water  for  a  300 
yard  swim  as  readily  as  any  land  animal  that  I  know.  When  hotly 
pursued,  he  always  takes  the  water,  and,  once  there,  I  have  never 
seen  him  caught.    Twice  only,  while  hunting  at  night,  have  I  seen 
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him  take  a  hollow  tree,  seeming  generally  not  to  resort  to  aach  a 
tefuge  in  the  day.  The  young  are  bora  with  eyea  closed  and  with- 
out  hair,  and  fewer  in  number  than  the  cottontail.*  I  have  ooly 
§een  one  nest,  that  in  an  old  root  The  Swamp  Rabbit  has  fiiUy 
held  his  own  in  numbers  in  my  day,  though  nothing  more,  and  I 
see  about  one  specimen  a  day  when  huntiog  in  our  deepest  bottoms. 
The  largest  specimen  I  ever  weighed  was  thirteen  pounds,  and 
would  eay  thirteen  inches  at  the  shoulders.  N^roes  think  him 
good  eating,  and  if  properly  prepared,  I  agree  with  them." 

In  another  letter  Mr.  Miles  again  reiers  to  this  hare,  as  follow* ; 
"As  to  the  aquatic  habits  of  the  Swamp  Rabbit,  they  are  very  pro- 
nounced and  he  will  take  to  water  as  readily  as  the  raccoon.  I 
have  seen  him  when  not  pursued  swim  a  slough  30  yards  wide  and 
shake  himself  when  on  the  other  side,  hopping  off  as  though  it  was 
all  right  *  *  *  *  I  saw  one  swim  several  hundred  yards 
down  and  across  current  when  pursued  by  my  pointer,  and  the  dog 
did  not  gain  on  him,  but  was  the  most  exhausted  of  the  two 
when  he  gave  up  the  chase.  The  rabbit  makes  the  'dc^  lick' 
when  in  the  water,  the  rump  rising  and  falling  as  in  the  swim* 
miiig  horse." 

Specimen — Sam  burg,  1. 
fl.    Lapni  irlTBtiiai  Bachm.    Wood  nue. 

In  western  Tennessee,  especially  in  the  woods  and  thickets  skirling 
the  cane-bottoms  near  the  Mississippi,  this  hare  has  almost  become 
of  ila    iLliuiidance.     Near  BruwHsville, 
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East  Tennessee.  Those  from  West  Tennessee  apparently  resemble 
m/lvatietA8  from  Pennsylvania  and  New  Jersey,  but  not  having  sum- 
mer skins  from  the  Eastern  States,  the  determination  is  unsatisfac- 
tory. Mr.  Bangs'  identified  three  winter  specimens  from  Trenton 
(Gibson  Co.?)  Tennessee,  as  " perfect  intermediates  between  sylva- 
ticus  and  mearnsi,  both  in  size  and  color." 

Regarding  the  possible  occurrence  of  L,  sylvaticxis  transltio7ialis 
Bangs,  in  the  Great  Smoky  Mountains,  its  describer  writes  me : 
**  I  examined  a  large  series  last  winter  from  Roan  Mountain,  and 
they  were  all  true  sylvaticvs.'* 

Specimens — Samburg,  5 ;  Raleigh,  1. 

Oenns  STNAPTOMYS  Baird. 
7.    Synaptomyi  ooopeii  Baird.    Lemmiof;  Vole. 

Six  specimens,  a  lately  nursing  female  and  five  young,  the  latter 
apparently  belonging  to  a  single  litter,  and  the  former  probably 
their  parent,  were  trapped  in  a  small,  springy  place  on  the  Caro- 
lina side  of  the  summit  of  Roan  Mountain,  where  a  quantity  of 
their  favorite  tussock  rush,  Juncus,  was  growing.  The  adult  is  in- 
distinguishable from  Massachusetts  and  Pennsylvania  specimens. 
The  young  are  of  much  interest,  no  record  or  description  of  im- 
mature specimens  having  yet  been  published,  to  my  knowledge. 
They  are  about  half  grown,  their  average  measurements  being, 
total  length,  85  millimeters;  tail  vertebrae,  13;  hind-foot,  18.5. 
Above,  including  the  sides,  they  present  a  uniform  blackish  gray 
shade,  which  close  examination  detects  to  be  obscurely  mixed  with 
dull  wood  brown.  The  prevailing  hue  is  due  to  the  long  and  very 
numerous  dull  black  hairs,  which  are  sparingly  mingled  with  gray 
ones,  and  the  faint  brown  shade  arises  from  the  exposed  subtermi- 
nal  bands  of  the  shorter  fur  which  underlies  the  longer  and  coarser 
black  hairs.  The  under  parts  are  darker,but  otherwise  resemble  those 
of  the  adult  specimen.  In  the  young  skull  the  length  of  the  upper 
molar  series  is  nearly  as  great  as  in  the  adult  skulls  of  twice  the 
size,  five  millimeters  longer.  The  incisors  on  the  contrary,  correlate 
in  size  with  the  relative  bulk  of  old  and  young,  those  of  the  latter 
in  this  case  being  about  half  the  caliber  of  the  former.  The  sulcus 
of  the  upper  incisors,  which  characterizes  this  geuus  so  strongly  in 
adults,  b  a  nearly  obsolete  depression,  in  the  young  and  not  more 
easily  detected  than  in  occasional  specimens  o^  Microius  penni^ijl- 
vanijcu9  which  continue  to  exhibit  this  persistent  index  of  their 

•Proc.  Bos.  See.  N.Hist.,  1895,  p.  409. 
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KDceetry.  On  cutting  away  the  premazillarjr  the  exposed  base  of 
the  incisor  shows  a  constant  increase  in  the  developmenC  of  the 
lateral  sulcus,  so  that  at  its  root  the  tooth  may  be  said  to  be  almost 
as  characteristically  grooved  as  in  the  adult.  In  the  half-grown 
skull  the  cutting  edges  of  the  upper  incisore  are  oblique,  forming 
an  acute  angle  in  each  at  tbeir  median  line  ;  in  the  adult  skull  tbia 
obliquity  ia  reversed,  the  outer  siJes  of  the  teeth  being  longer  than 
the  inner.  In  the  young,  the  alveolar  breadth  of  the  incisor  ex- 
oeeds  its  terminal  breadth ;  in  the  old  tbeee  dimensiona  are  equal. 
The  incisive  foramina  are  wider  and  shorter,  and  the  upper  molar 
series  more  widely  separated  by  the  bony  palate  and  maxillaries, 
than  in  old  adults.  The  crown  structure  of  the  molars  in  young 
_  and  old  is  identical,  their  only  difference  being  due  to  the  amount 
of  wear,  shown  most  conspicuously  in  the  posterior  upper  molar, 
which  has  not  protruded  sufficiently  to  bring  its  posterior  loop  down 
to  the  triturating  plane,  and  in  consequence,  that  section  retains  ita 
original  cuspidate  form. 

All  of  the  five  young  have  white-tipped  hind  feet  almost  precisely 
like  the  young  Evotttmyt  taken  in  the  same  locality.  This  peculiar- 
ity, is  not  confined  to  the  young  of  these  genera.  An  examination  of 
my  series  from  the  United  States  and  Canada  shovre  that  several 
young  and  some  of  the  old  among  four  species  have  the  hind  feet 
so  marked.  In  an  adult  Evolomys  gapperi  from  Pennsylvania,  both 
fore  and  hind  feet  are  nearly  pure  white  and  in  E.  g.  taiuratva  from 
Mt.  Baker,  B.  C,  all  four  feet,  and  the  throat  and  the  breast  are 
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part  of  Tennessee  west  of  the  Great  Smoky  Mountains.  In  this  re- 
spect its  distribution,  or  rather  its  absence,  corresponded  exactly 
with  that  of  the  Song  Sparrow,  Melo9piza  fasciata.  Wherever  I 
found  the  supposed  runways  of  this  vole,  the  traps  only  yielded 
the  Mole  Shrew,  Blarina  brevieaiida  and  the  Pine  Vole,  M.  pine- 
iorum  and  even  these  in  such  small  numbers  that  the  residents  of 
the  State  may  well  congratulate  themselves  on  their  immunity  from 
these  little  pests. 

On  the  summit  of  Roan  Mountain  two  specimens  of  the  Meadow 
Vole  were  secured  in  a  little  "  bulrush  "  swamp  below  Cloudland 
hotel,  about  100  yards  from  the  Tennessee  line  in  Mitchell  County, 
N.  Carolina.  No  specimens  were  taken  in  Tennessee,  but  I  feel 
justified  in  including  it  here,  not  only  on  this  nearby  record,  but  be- 
cause similar  runways  to  those  in  which  the  Mitchell  County  spec- 
imens were  taken  were  observed  in  swampy  ground  near  the  sum- 
mit of  the  mountain  in  Carter  County,  Tennessee,  during  my  ascent 
thither  from  the  Doe  River  ravine. 

There  is  not  the  slightest  tendency  towaA  any  variation  in  the 
Roan  Mountain  specimens  from  those  found! near  Philadelphia  at 
the  same  season,  and  this  is  good  proof  th&fcs4he  distribution  of 
this  vole  is  continuous  along  the  ridge  of  the  southern  AUeghenies 
and  much  farther  south  than  in  the  adjoining  lowlands. 

Specimens — Roan  Mountain,  Mitchell  Co.,  N.  Carolina  (6,300  ft.), 
2  ^s. 

9.    Mierotui  pinetomm  (LeC).    Pine-woods  Vole. 

This  seems  to  be  the  only  representative  of  the  Microtiuse  in 
Western  and  Middle  Tennessee.  It  may  be  said  to  be  numerous  in 
the  woods  and  their  vicinity,  forming  tunnels  in  edges  of  open  grass 
fields,  much  after  the  manner  of  Wilson's  Vole.  None  were  taken 
east  of  the  valley  of  East  Tennessee.  The  seventeen  specimens 
from  Tennessee  show  no  characters  which  are  not  to  be  found  in 
specimens  from  Pennsylvania,  New  Jersey  and  Connecticut.  Those 
from  Samburg,  however,  are  more  uniformly  dark  beneath,  the  sil- 
very sheen  seen  in  eastern  specimens  being  clouded,  in  Reelfoot 
Lake  examples,  by  muddy  brown  over  the  entire  underparts.  The 
same  may  be  said  of  those  from  Raleigh  and  Bellevue,  while  those 
from  East  Tennessee  are  similar  to  Pennsylvania  skins.  It  may 
be  remarked  that  while  the  Pine  Vole  shows  great  constancy  in 
its  characters  over  a  large  region  included  between  and  almost 
overlapping  the  Austroriparian  and  Alleghenian  faunse,  the  most 
13 
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BoutherD  and  most  northern  extremea  in  tbe  east  show  color  diBm- 
ences  which  may  eventuallj  be  recognized  as  subapecific  Exam- 
ples of  this  variation  may  be  found  in  comparing  a  Beriee  from  the 
mountains  of  northern  New  Jersey  with  samples  from  the  pine  bar- 
rens of  the  southern  part  of  that  State.  The  former  are  blackish- 
brown  above  and  plumbeous  gray  beneath,  the  latter  rusty  brown 
with  silvery  gray  sides  and  underparts. 
Specimens — Sambui^,  8 ;  Raleigh,  6 ;  Bellevue,  2 ;  Harriman,  2. 
a«nM  ET0TO1IT8  Con«i. 
10.     ETOt«mTI  BsroUnvDili  Merriam.     Carolioft  Vogd  VoU, 

My  only  epedmens  of  this  large  and  interesting  woodland  mouse, 
which  Dr.  Merriam  discovered  on  Roan  Mountain  in  1877,  are  not 
much  more  than  half-grown,  and  all  of  them  were  trapped  in  the 
border  of  the  fir  belt  just  below  Cloudland  Hotel,  in  Mitchell 
County,  N.  Carolina,  two  of  the  specimens  being  taken  within  forty 
yards  of  the  Tennessee  strip.  Though  their  runways  were  abund> 
ant  there,  a  strange  fate  prevented  my  securing  any  specimens  on 
Tennessee  soil.  In  my  four  young  specimens  the  color  is  much 
darker  thau  in  gapperi  of  the  same  age,  corresponding  very  closely 
to  the  shade  characterizing  E.  g.  tuturalus  of  the  northwest.  In  the 
oldest  specimen  the  hoary  appearance  of  the  belly  is  unUnged  with 
fulvous;  the  others  are  plumbeous,  with  a  scant  mixture  of  gray  and 
ochre.  In  all  the  specimens  the  claws  of  the  three  middle  hind 
toes  are  each  covered  with  a  sheath  or  brush  of  white,  bristly  hairs. 
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by  the  industrj  of  the  muskrats  iDhabiting  everj  large  stream 
in  my  course  and  whose  diet  seemed  to  consist  very  largely  of  these 
mollusks,  which  they  would  collect  and  deposit  on  logs  by  the  mar- 
gin of  the  water.  When  the  mussel  dies,  the  valves  of  the  shells  re- 
lax and  the  muskrat  devours  the  contents,  dropping  the  shells  into 
the  water.  In  some  places  I  found  many  bushels  of  these  shells 
representing  ten  or  fifteen  species  and  three  genera  in  one  dumping 
place,  and  was  able  to  get  a  much  better  represention  of  this  part  of 
the  mollusk  &una  in  an  hour  than  would  have  been  possible  in  a 
day's  dredging  or  wading.  In  a  fish-dam  on  the  Holston  River, 
near  its  junction  with  the  French  Broad,  I  found  these  shells  wedged 
among  the  stones  by  the  rats,  and  among  them  some  newly-devoured 
specimens  of  the  beautiful  freshwater  shell  lo  spiiwsa.  The  spe- 
des  most  preferred  in  the  Tennessee  River  was  a  small  clam-like, 
thick-shelled  and  corrugated  Unio,  and  it  was  noticeable  that  the 
the  same  species  was  by  &r  the  most  numerous  in  the  shell-heaps  of 
the  Cherokees  on  the  river  banks.  It  was  rare  to  find  even  the 
most  fragile  species  in  these  rat-larders  broken,  as  if  opened  forcibly 
by  the  rats,  a  condition  the  reverse  of  those  obtained  in  similar  de- 
posits east  of  the  All^henies. 

Oenni  PEROMTSCUS  Gloger. 
IS.    Pwromyiooi  lenoopni  (Raf.).    Deer  Moose. 

Compared  with  specimens  from  eastern  Pennsylvania  and  New 
Jersey  there  appears  to  be  nothing  to  distinguish  the  upland  Deer 
Mice  of  West  and  Middle  Tennessee  from  typical  leucopua.  No 
specimens  of  this  genus  were  taken  in  the  lowlands  of  East  Tennes- 
see, but  from  our  knowledge  of  the  fauna  of  that  region  it  is  quite 
certain  that  the  same  species  is  the  prevailing  form  there,  associ- 
ated in  certain  localities  with  the  Golden  Mouse,  P.  aureolus.  I 
found  this  species  numerous  at  Raleigh.  A  few  were  taken  at 
Samburg,  where  they  seemed  to  frequent  the  intermediate  grounds 
between  the  overflowed  bottoms  and  the  bluff,  and  at  this  point  their 
habitat  overlapped  somewhat  that  of  the  large  Cane  Mouse,  P.  go8' 
mfpinus  misnssippiensis,  described  below. 

Two  specimens  taken  at  the  entrance  of  Mammoth  Cave,  Ken- 
tucky, are  identical  with  those  from  West  Tennessee. 

Specimens — Samburg  6  ;  Raleigh,  8  ;  Bellevue,  1. 

is.    Peromyseni  leneopna  nnbiterrae.    Cloadland  Deer  Mouse. 

Subsp.  nov.    Type,  ad.  i ,  No.  3,664,  Coll.  of  Acad.  Nat.  Sci., 


I8»  FROCEBDINQ8  OF  TH£  ACADEUT  OF  [1896. 

Fhila.  Col.  by  S.  N.  Ehoads  on  aummit  of  Roan  Mountuo  (6,370 
ft.).  Mitchell  Co.,  N.  Carolina,  June  19, 1895. 

Description. — Size  emaller  than  P.  letieopia.  with  much  longer 
tail  and  darker  coloration. 

Colors,  above,  blackiah -brown  or  cinnamon  with  a  broad,  Btrongly 
defined,  black,  vertebral  etripe  from  middle  crown  to  base  of  tail. 
Sides  of  noee  and  a  wide  apace  around  eyes,  sooty.  Ears  dusky. 
Hair  of  underparts  sooty  at  base,  scarce  concealed  on  parts  of  l^e, 
throat  and  belly  by  the  pure  white  tips.  Tail  sooty-brown  above, 
white  beneath,  quite  thickly  clothed  with  long  hairs  which  lengthen 
into  a  pronounced  pencil  at  tip.  Skull  smaller  than  in  leueaptu, 
otherwise  very  similar. 

Measurements  (of  type  in  millimeters). — Total  length,  170  ;  tail 
vertebne,  87  ;  hind  foot,  20.5.  Skull :  total  length,  23.8 ;  banlar, 
length,  18  ;  zygomatic  expansion,  13  ;  interorbital  conatrictJon,  4  i 
length  of  nasals,  9.6  ;  length  of  mandible,  12.3 ;  breadth  of  mandi- 
ble, 6.  Average  measurements  of  four  adults  from  the  same  local- 
ity :  total  length,  167 ;  tail  vertebrrc,  86 ;  bind  foot,  21.5. 

The  Cloudland  Deer  Mouse  seems  to  be  exclusively  a  dweller  of 
the  balsam  or  spruce  belt  which  crowns  the  summit  of  Roan  Moun- 
tain, and  is  undoubtedly  found  on  all  the  summits  of  the  southern 
'  Alleghenies,  which  rise  above  an  altitude  of  5,000  feet.  That  it  in- 
tergrades  with  lettcopvs  of  the  lowlands,  a  total  lack  of  specimens 
from  intermediate  localities  prevents  me  from  determining. 

In  a  superficial  comparison  of  nuHlerra  with  typical  leaeoput. 
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14.    PeromyienB  goBiypinui  miiBiBBippieniiB.    Cane  Mouse. 

Subsp.  nov.  Type,  ad.  S ;  No.  3,729,  ColL  Acad.  Nat.  ScL,  Phila. 
Col.  by  S.  N.  Rhoads  at  Samburg,  Obion  Co.,  Tennessee,  May  4, 
1895. 

Description — Larger  than  gossypinusy  with  much  longer  hind  feet, 
relatively  longer  tail,  lighter,  grayish-fulvous  coloration  and  lack- 
ing the  dark  orbital  ring. 

Color  above,  yellowish-brown,  more  fulvous  along  sides,  darker 
along  back  and  mixed  with  blackish. 

Lower  parts  and  feet,  white,  shaded  by  the  plumbeous  exposed 
bases  of  hairs  on  chest,  belly  and  thighs. 

Measurements  (of  type  in  millimeters). — Total  length,  182 ;  tail 
vertebrae,  77  ;  hind  foot,  24.6 ;  ear  (from  crown,  dry  skin),  12. 
Skv.ll :  total  length,  29  ;  basilar  length,  21.8  ;  zygomatic  expansion, 
14.7  ;  interorbital  constriction,  4.5  ;  length  of  nasals,  11.2  ;  length 
of  mandible,  15.2;  greatest  width  of  mandible,  7.  Average  meas- 
urements of  five  adults  from  same  locality  :  total  length,  182  ;  tail 
vertebrse,  80.6 ;  hind  foot,  24 ;  average  total  length  of  five  skulls, 
28;  average  zygomatic  breadth  of  same,  14.5. 

So  far  as  I  have  made  its  acquaintance  in  Tennessee,  the  Cane 
Mouse  is  solely  a  denizen  of  the  "  bottom  lands  '*  of  the  Mississippi. 
At  Samburg  it  confined  its  wanderings  very  closely  to  the  immedi- 
ate vicinity  of  Reelfoot  Lake,  and  was  abundant  in  the  dense  forest 
juDgle  that  bordered  its  margin,  seeming  to  prefer  the  lowest  and 
wettest  parts  of  the  overflowed  lands,  from  which,  at  that  time  of 
the  year  (May),  the  waters  of  the  lake  had  receded.  It  is  quite  dis- 
tinct from  the  common  upland  Deer  Mouse  of  the  same  region,  and 
the  upper  and  lower  borders  of  their  habitats  overlap  sufficiently  to 
make  it  possible  to  capture  both  species  in  the  same  trap. 

A  comparison  of  the  Samburg  mice  with  leticopus  of  the  same 
locality  having  shown  their  differences,  as  above  stated,  to  be  spe- 
cific, the  question  at  once  arises  as  to  their  relations  to  other  south- 
ern Peromyscua  of  the  Eastern  States.  I  can  find  nothing,  in  exam- 
ining the  series  before  me,  to  separate  these  Cane  Mice  specifically 
from  gosst/pinns  of  Florida  and  Louisiana,  and  of  which  I  am  so 
fortunate  as  to  have  a  large  collection,  those  from  Louisiana  being 
generously  loaned  me  by  Mr.  Outram  Bangs.  The  Louisiana  spec- 
imens are  of  interest  as  showing  the  extension  of  gossypiiius  along 
the  Gulf  Coast  across  the  Mississippi  River.  A  comparison  of  some 
of  these  from  near  New  Orleans  with  specimens  from  the  west  coast 
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of  Florida  shows  a  great  similarity,  the  former  averaging  darker 
and  smaller  but  tbe  variation  ie  perhaps  too  slight  to  warrant  recog- 
nition. On  the  other  band,  tbe  Tenneaaee  form  represents  the  max- 
imum development  of  gossypintu,  combined  nith  a  light  coloration 
which  together  render  it  easily  di sting uiahable  as  a  subspedea. 

Tbe  relation  of  eastern  gtusypintu  to  levcopus  bas  been  a  question 
frequently  discussed  by  maromalogista,  but  the  lack  of  good  material 
from  regions  intermediate  between  N.  Carolina  and  Florida  has 
prevented  tmy  final  determination.  I  had  hoped  to  obtain  the  de- 
sired series  from  the  regions  in  question  in  order  to  intelligently  dis- 
cuss tbe  matter  now  brought  forward  in  West  Tennessee,  but  a  cor- 
reepondenoe  with  our  more  prominent  collectors  of  eastern  mam- 
mals,  including  Messrs.  Miller,  Baugs  and  Brimley,  shows  Chat  we 
are  but  little  better  off  in  this  regard  than  thirty  years  ago,  unleaa 
collections  of  tbe  U.  6.  Dep.  of  Agriculture  contain  such  series.  I 
am,  therefore,  only  able  to  predict,  on  tbe  basis  of  the  relationabips 
of  gom/pinus  and  Uw:opus  of  the  lower  Mississippi  Valley,  that  they 
will  prove  to  be  as  distinct  species  in  the  east  as  in  the  west.  la 
this  connection  tbe  cognai^a  of  Leconte  again  intrudes  itself.  Le- 
conte  states  Georgia  and  South  Carolina  to  be  the  type  localities  of 
this  species.  Dr.  Coues  declares'  that  "  three  dried  specimens, 
labelled  '  cognatue '  in  what  we  presume  to  be  Major  Leconte'a  own 
handwriting,  as  it  is  the  same  as  that  upon  his  other  types  now  id 
our  possession,"  should  be  considered  the  types  of  cognaluB.  One 
of  these,  from  Illinois,  Dr.  Coues  says  is  "  H.  nichiganensia  pure 
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add,  on  a  somewhat  immature  specimen  of  that  species  from  near 
the  same  type  locality.  It  is  very  probable  that  Leconte's  poHitive 
statement,  in  his  introductory  paragraph  to  the  description  of 
oognaiuSf  that  he  had  never,  during  a  long  period  of  residence  in 
Georgia,  seen  leucapus  there,  will  be  confirmed  by  future  investi- 
gators. 

Another  species  whose  status  is  affected  by  the  foregoing  remarks 
is  PeromymiU8  megaeephalua  of  northern  Alabama.  Not  having  se- 
cured a  series  firom  that  r^ion  I  am  unable  to  throw  any  light  on 
the  question  of  the  affinity  of  this  species  to  goBsypinuSy  to  which  it 
is  most  closely  related,  and  indeed  it  may  be  found  to  be  only  a  case 
of  aberrant  and  extraordinary  individual  variation  from  typical 
^OMjgtnnii^,  or  may  represent  a  mountain  or  foot-hill  race  of  that 
species.  In  either  case  the  validity  of  megacephalus  nowise  affects 
the  status  of  mimsaippiensisy  which  represents  the  modifications  of 
an  environment  quite  the  reverse  of  that  obtaining  in  northeastern 
Alabama. 

Specimens — Samburg,  16  ;  Raleigh,  1. 

15.    PeromyBoni  anreolui  (And.  A  Bach.).    Golden  Mouse. 

Prof.  Baird,  in  his  great  work  on  the  North  American  Mam- 
malia (p.  468),  tabulates  two  specimens  of  this  mouse  which  were 
taken  near  Knoxville,  Tennessee,  by  Prof.  J.  B.  Mitchell  and  pre- 
sented to  the  Smithsonian  Institution.  Dr.  Coues,  in  the  Mono- 
graph of  North  American  Rodentia,  specially  refers  to  one  of  these 
specimens  as  typical  of  the  peculiar  coloration  of  aureohis,  so  we 
may  reasonably  accept  the  identification  and  the  record  as  the  first 
for  the  State.  Dr.  C.  H.  Merriam  writes  me  that  his  assistant,  Mr. 
H.  C.  Oberholser  obtained  one  of  these  mice  at  Roan  Mountain 
Station.  In  view  of  these  Tennessee  records,  which  would  indicate 
the  presence  of  theGrolden  Mouse  over  the  greater  part  of  the  State, 
it  seems  strange  that  I  did  not  meet  with  it,  although  the  Deer 
Mouse  was  taken  in  considerable  numbers.  The  elevation  of  Roan 
Mountain  Station  is  about  2,500  feet.  Messrs.  H.  H.  and  C.  S. 
Brimley  inform  me  that  they  have  received  numbers  of  this  mouse 
taken  by  J.  S.  Cairns  near  Weaverville,  N.  Carolina,  about  25  miles 
east  of  the  Tennessee  line,  at  2,300  ft.  elevation,  so  it  is  reasonable 
to  expect  them  in  any  of  the  passes  of  the  Great  Smoky  Mountains 
below  that  altitude. 


FBOCEEDINQS  OF  THE  ACADEKY  OF 
Oaniit  KZOTOHA  S^j  A  Ord. 


[1896. 
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TbiB  large  mo uc tain-dwelling  rat  is  found  in  the  clifis  of  Koan 
Mountain  and  other  peaks  of  the  Southern  Allegheniee.  I  have  no 
records  of  it  from  the  Tennessee  section  of  the  mountain  bnt  the 
natives  of  Carter  County  do  not  state  that  it  shows  a  decided  par- 
tiality to  North  Carolina. 

A  careful  examination  of  the  cave  deposits  which  came  into  m; 
hands  from  Middle  Tennessee  failed  to  show  any  remains  of  this 
genus. 

I  have  examined  specimens  of  the  rat  which  frequents  Mammoth 
Cave,  Eentucky,  and  am  unable  to  detect  any  diSerence  betvreen 
them  and  those  taken  in  Clinton  and  Cumberland  Countiee,  Penn- 
sylvania. The  skull  of  an  old  specimen  forwarded  to  me  alive  from 
Mammoth  Cave  is  exactly  like  the  largest  adult  skulls  of  fossilized 
specimens  from  the  limestone  caves  of  eastern  Pennsylvania. 

After  particular  inquiry  among  the  hunters  of  southwestern  Ten- 
nessee as  to  the  existence  of  a  Wood  Rat  in  those  parts  I  am  in- 
clitied  to  think  that  it  has  been  noted  there,  but  the  confusion  of 
Neoloma  fioridana  with  the  Old  World  rats  of  these  parts  makes  the 
evidence  of  questionable  value. 

Oenni  HITS  Liunniu. 
17.    Xdi  daonmsnni  Pallia.    Norwa;  B«t. 
IS.    Kill  rattm  L.    Biiuk  Rst. 

Mr.  Miles  mentions  the  former  c 


of  the  Black  Rat  in 
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few  days.  Other  lodges  were  known  to  my  guide,  and  Mr.  H.  B. 
Young  of  Samburgy  who  makes  it  his  business  to  take  some  of  these 
animals  in  the  lake  every  winter,  declared  there  were  twenty  of 
them  left,  and  contracted  with  me  to  furnish  the  gardens  of  the  Zoo- 
logical Society  of  Philadelphia  with  some  of  their  young  ones  the 
coming  winter. 

Mr.  Miles  says,  **  the  beaver,  in  limited  numbers,  has  been  here 
always  and  is  more  numerous  now  than  40  years  ago,  because  less 
hunted.  Within  9  miles  of  Brownsville,  I  know  personally  of 
a  '  house '  now  inhabited,  and  it  has  been  so  for  25  years.  I 
know  the  locality  of  two  others  by  report." 

It  is  not  likely  that  any  beavers  now  exist  in  the  eastern  half  of 
the  State,  though  their  former  distribution  over  the  whole  of  Ten- 
nessee is  well  known,  and  attested  by  the  frequency  of  the  name  for 
smaller  streams  and  meadows  throughout  the  state. 

Family  SCIUHIDJB. 

Oenui  ABCTOMYS  Sohreb«r. 
SL    Aretomyi  monaz  (L.).    Woodchaok.  Ground  Hog. 

« 

Stated  by  Mr.  Miles  to  be  "  very  rare  "  in  Haywood  Co.  A  bur- 
row, apparently  used  by  one  of  these  animals,  was  located  on  the 
banks  of  Indian  Creek  just  above  the  overflow  of  Reelfoot  Lake. 
From  the  character  of  the  signs  and  paths  leading  from  this  den  to 
an  adjacent  field,  it  could  have  belonged  to  no  other  animal.  I  did 
not  find  the  woodchuck  as  numerous  anywhere  in  Tennessee  as  we 
have  it  in  eastern  Pennsylvania.  It  is  found  high  up  among  the 
Great  Smoky  Mountains,  but  does  not,  so  far  as  I  could  learn,  in- 
vade the  fir  belt,  which  occupies  their  summits  down  to  an  altitude 
of  about  5,000  feet.  Dr.  Merriam  says'  of  them  in  this  region  that 
they  **  were  common  in  places  in  the  Alleghenian  belt,  about  half- 
way up  the  mountains." 

Oennt  TAMIAS  Illiger. 
22.    Tamiai  BtrUtus  (L.).    Eastern  Chipmunk. 

This  Ground  Squirrel  was  very  abundant  on  that  part  of  Roan 
Mountain  lying  between  the  station  and  the  foot  of  the  fir  belt.  A 
few  casually  invade  this  belt,  but  never  to  a  great  distance.  In  the 
lowlands  of  Tennessee,  the  chipmunk  was  very  sparingly  and  ir- 
regularly distributed,  so  far  as  my  personal  observations  were  made. 


*  Amer.  Jour.  Sci.,  1888,  p.  459. 


194  PROCEEDINOe  OF  THE  ACADEtST  OP  [1896. 

but  I  was  frequently  informed  they  were  often  seen  in  distriotB 
where  none  appeared  during  my  visit.  I  saw  them  at  JoboBon  City, 
Greenville  and  Nashville,  and  beard  one  or  two  while  riding 
through  the  woods  in  Obion  Co.,  near  Samburg.  lliey  are  to  be 
found  near  the  Springs  at  Raleigh  and  od  the  road  from  Raleigh  to 
Bartlett.  None  were  seen  at  Chattanooga  or  Koozville,  nor  on  the 
Cumberland  plateau.  Two  specimens  from  Roan  Mountain  are 
precisely  like  some  of  my  skins  &om  southern  New  Jersey. 

Mr.  Miles  speaks  of  them  near  Brownsville  as  being  "  identical 
with  the  chipmunk  of  Virginia  in  color,  though,  I  think,  larger 
and  not  near  so  plentiful.  *  *  *  *  I  see  five  or  six  every  eam- 
roer."  The  Messrs.  Brimley  of  Raleigh,  N.  C,  record  two  speci- 
mens taken  at  Warner,  Hickman  Co.,  Tenn.,  in  November  and  De- 
cember, indicating  that  the  hibernation  of  this  animal  in  that  lati- 
tude is  of  short  and  irregular  duration. 

a«lini  BCIintTTB  LIddkiu. 
33.    Soinrni  nigsT  IndoTioUnn*  (Cuatia).    WMtars  Foi  Sqnjrn). 

We  do  not  find  this  species  numerous  except  in  the  heavily  tim- 
bered bottoms  of  West  Tennessee,  more  especially  west  of  the  Ten- 
nessee River  in  the  direct  drainage  of  the  Mississippi. 

A  very  interesting  account  of  this  species,  as  observed  in  Hay- 
wood and  Lauderdale  Counties  by  my  veteran  friend  and  sports- 
man, B.  C.  Miles,  is  too  valuable  to  be  lost,  and  with  some  emen- 
dations, I  give  it  here :  "  The  Fox  or  Red  Squirrel  is  the  largest 
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tbe  house,  or  in  the  garden,  where  he  goes  for  fruit.  Of  all  the 
tribe  he  is  the  greatest  eater  of  berries  and  the  like,  and  I  have  even 
known  of  his  scratching  sweet  potatoes  out  of  the  ground  and  making 
a  dinner  off  one  of  half  a  pound  weight. 

**  When  closely  hunted  he  is  very  much  more  warj  than  the  Gray 
Squirrel  and  the  way  he  can  hug  a  limb  and  spread  himself  out 
flat  on  the  bark  is  truly  artistic.  In  his  movements  he  is  the  very 
acme  of  animated  silence,  seeming  at  all  times  to  fear  a  noise  and  it 
is  not  an  infrequent  ruse  of  hunters,  by  making  a  great  outcry,  to 
scare  him  from  a  secure  hiding  place.  As  a  table  game  he  is  much 
inferior  to  his  gray  relation,  being  tougher,  and  the  very  red  bones 
always  give  an  uncanny  appearance  to  the  dish,  cook  it  as  you  may. 
«  4e  :|c  :|e  ^g  2  cagcd  pet  he  is  dull,  gets  over-fat,  becomes  stu- 
pid, is  ill-natured,  has  no  gloss  to  his  hair  and  is  a  dismal  fail- 
ure. He  is  bravest  of  the  tribe,  often  refusing  to  leave  the  ground 
when  pursued  by  a  small  dog ;  has  been  seen  to  stand  at  bay  and 
hold  off  such.  Barely  he  mates  with  the  Gray  Squirrel,  when  the 
produce  is  called  a  *  ferrydiddle.'  I  have  killed  two  such  in  my 
forty  years  of  squirrel  hunting.  One  at  all  familiar  with  the  two 
species  would  at  once  recognize  its  hybrid  origin." 

Referring  to  the  black  phase  of  this  squirrel,  Mr.  Miles  says :  **  I 
never  saw  any  blacks  save  those  like  the  Fox  squirrel.  Have 
seen  two  killed  in  this  county,  but  when  in  Memphis,  in  1871-74, 
my  uncle  frequently  purchased  Black  Squirrels  in  the  markets. 
We  understood  they  came  from  Mississippi  (never  from  Arkansas), 
10  or  20  miles  below  Memphis,  and  we  both  thought  them  a  dis- 
tinct species;  no  resemblance  to  Fox  Squirrel  save  in  size  and 
that  the  tip  of  the  nose  in  each  is  gray.  Have  frequently  observed 
that  the  bones  of  Black  Squirrel  were  the  same  color  (violet)  as  in 
the  Gray  Squirrel,  while  the  bones  of  Fox  Squirrel  were  invari- 
ably a  deep  salmon  or  red  when  brought  to  table.  *  *  *  *  j 
never  saw  or  heard  of  the  black  phase  of  Gray  Squirrel  save 
through  you." 

Specimen — Samburg,  1. 

84.    1  Soinnu  niger  oinereui  (L.).    Northern  Fox  Squirrel. 

I  base  the  admission  of  this  subspecies  to  the  list,  first,  on  evi- 
dence from  hunters  of  the  Great  Smoky  Mountains  that  the  Fox 
Squirrel  is  found  there,  and  secondly,  because  Dr.  J.  A.  Allen  in- 
cludes the  Southern  AUeghenies  in  the  geographical  distribution  of 
this  form. 
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21.    hiimi  DUoUiLeiLii*  pannirWuleui  (Ord).    Nortfagrn  Gnj  Sqiaml. 

Typical  ezampIeB  of  this  squirrel  are  coafined  to  the  high  moim- 
taiiia  of  the  extreme  eaatero  part  of  the  State.  From  thence  wee^ 
ward  there  vill  be  found  to  be  a  gradual  tranaition  to  the  form,  pe- 
culiar to  the  bottom  laods  of  the  Mississippi,  which  is  next  consid- 
ered. I  saw  hunter's  skiaa  of  the  Gray  Squirrel,  taken  at  an  elero- 
tioD  of  4,000  feet  on  Roan  Mountain.  It  is  not  common  in  the 
more  settled  parts  of  Middle  Tennessee. 
S6.    Soinmi  luioUiuniti  fali^oini  (BMbm.}.    Louiiiua  Cirftj  Sqairrd. 

Mr.  Outran)  Bangs  has  revived"  the  Sooty  Gray  Squirrel  of 
Louisiana,  described  by  Bachman  under  the  name  fuliginosut,  as  a 
valid  subspecies  of  earolinenaii.  I  was  able  to  make  close  examina- 
tion of  a  number  of  Jive  Gray  Squirrels  in  the  city  park  at  Mem- 
phis, where  they  have  become  domesticated  and  form  one  of  the 
chief  attractions  to  the  large  number  of  people  who  frequent  tbia 
thoroughfare.  These  squirrels  averaged  fully  up  to  the  size  of  the 
northern  Gray  Squirrel  of  Pennsylvania  and  were  distinctly  darker 
than  the  eastern  animal,  so  much  so,  in  fact,  that  I  attributed  their 
sooty  appearance  to  their  smoky  environment  in  a  city  exclusively 
burning  bituminous  coal.  Memphis,  however,  can  not  be  classed  as 
a.  'smoky  city,'  and  I  am  now  satisfied  that  these  squirrels  came  by 
their  colors  legitimately,  and  represent  Bachman's  Louisiana  spe- 
cies, as  redefined  by  Mr.  Bangs. 

Writing  of  the  migrations  of  this  animal,  Mr.  Miles  informs  me : 
"  I  have  seen  them  exhausted  and  wet  on  the  east  bank  of  the  Mis- 
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the  mountain,  at  an  elevation  of  3,500  feet.  This  species  is  not  seen 
in  Tennessee  below  an  elevation  of  2,000  feet,  so  far  as  I  could  ascer- 
tain, and  the  majority  live  above  4,000  feet.  They  are  unknown  on 
the  Comberland  plateau.  Lack  of  suitable  specimens  prevents  me 
firom  making  the  necessary  comparisons,  but  I  am  suspicious  that 
the  Red  Squirrels  of  the  Balsam  belt  of  Roan  Mountain  are  a  dark, 
local  race  of  hudaonieus  which  may  merit  separation  from  the  typi- 
cal form. 
Specimen — Roan  Mountain,  Carter  Co.,  1. 

Oenoi  SCnTBOPTEBUS  F.  Cavier. 
28.    SeiiiroptoniB  Tolani  (L.).    Soathern  Flying  Squirrel. 

From  reports  of  the  hunters,  and  what  we  know  of  its  distribu- 
tion in  other  parts  of  the  United  States,  this  elegant  squirrel  may  be 
said  to  be  common  all  over  the  State  of  Tennessee  from  the.  summit 
of  Roan  Mountain  to  the  western  "  bottoms."  Specimens  from  the 
highest  altitudes  would  be  of  interest  in  determining  whether  sub- 
species sabriniLS,  the  northern  form,  is  not  found  there.  In  the  low- 
lands of  Haywood  County,  Mr.  Miles  observes  that  in  the  evening 
this  species  "  makes  a  chattering  sound,  that  sooner  or  later  I  hear 
whenever  camped  in  the  woods  and  don't  think  I  ever  miss  hear- 
ing in  clear  weather,  never  in  foul  weather.  Five  years  ago,  in 
the  country,  they  took  possession  of  my  martin  box  and  ran  the 
martins  out.     I  got  after  them  and  routed  out  thirty." 

Order  CARNIVORA. 

Family  PROCYONIDiE. 
Oennt  PBOCTON  Storr. 
39.    Prooyon  lotor  (L.).    Raoooon. 

The  "  Coon "  is  excessively  abundant  in  the  bottoms  of  W«ft^ 
Tennessee  and  Mr.  Miles  thinks  their  numbers  there  are  iucrtinjoiii^. 
In  other  parts  of  the  State  they  appear  to  be  well  repreBeiittKj, 

Family  MUSTELIDiE. 

OenuB  LUTSA  Linnseus. 
SO.    Lntra  hndtoxiioa  Lae6p.    American  Otter. 

This  fisherman  is  often  seen  by  hunters  at  ItbeifvH  i/saif.<  /. 
specimen  was  killed  at  Open  Lake,  Lauderdak  0>.  tiiit  «»'ii«U;#  tM,': 
was  seen  by  Mr.  Miles.  The  otter  is  a  rare  but  v/j$^imji  iui*^',  *,«  - 
of  all  the  larger  streams  in  the  State. 
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Oanu  L1TTEZ0L&  Wkgsar. 
81.    LntTMla  viion  SebrelMi.    Mink. 
SS.    lutnoU  Tiion  Tnlgivtpii  (Bangt).    LoaiiUua  Hlnk. 

Ooly  oDe  Specimen  of  miak  from  Tenneesee  has  passed  throngli 
my  hands.  It  is  a  skull  of  a  mink  takea  at  Open  Lake  in  Lauder- 
dale County,  by  Mr.  Miles.  This  specimen  corresponds  so  closely 
to  Mr.  Bangs'  diagnosis  of  vulgivagtu,  as  contrasted  with  typical 
iTMon,  that  I  am  induced  to  class  it  with  the  former,  but  the  cranial 
differences  in  vulgivagva,  however,  constant  they  may  have  proved, 
do  not  appear  to  me  apeciSc.  There  is  little  doubt  that  the  minks 
of  eastern  Tennessee  are  typical  vison." 

Specimen — Open  Lake,  Lauderdale  Co.,  1. 
Gtani  FUIOBIUS  Coritr. 
S3.     Patorlni  norabontMIDi)  EmmoDt.    Cftrolina  Wsuel. 

This  weasel  is  said  to  be  common  in  West  Tennessee,  and,  from 
what  we  know  of  its  general  distribution,  is  nowhere  rare.  R^;ard- 
ing  the  possible  occurrence  of  the  Canadian  Weasel,  PutorvM  rich- 
ardioni  eieognani  (Bonap.),  in  the  Smoky  MouDtains,  Mr.  Outnun 
Bangs,  who  has  been  making  a  special  study  of  the  eastern  forma, 
writes  me  that  Fuioriv«  noteboraeentU  is  numerous  on  BoanMount- 
aiu  but  that  eieognani  be  has  "  never  seen  from  any  locality  south 
of  the  loner  Hudson  Valley,  although  it  may  occur  in  Pennsyt 
vania  and  West  Virginia." 

OftUM  KUBTELA  LiDnnoe. 
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The  Pine  Martai,  MusUla  amerieana,  does  not  seem  to  have  been 
noted  &rther  south  than  central  Pennsylvania  in  the  Allegheny 
Range,  no  records  for  Tennessee  or  N.  Carolina  being  extant,  to  my 
knowledge. 

OtWBLB  MEPHITIS  Carier. 
Si.    Mephitif  mephitiea  elongata  Bangi.    Carolina  Skunk. 

Reported  to  be  rare  in  the  Mississippi  lowlands.  I  rarely  detected 
the  signs  of  this  animal  in  Tennessee,  though  every  one  seems  to  be 
acquainted  with  the  animal  in  all  localities  visited  except,  perhaps, 
on  the  summits  of  highest  mountains. 

Mr.  Bangs  has  separated^*  the  skunk  of  the  East  Canadian  fauna 
from  the  southern  animal,  giving  the  latter  a  new  subspecific  name, 
as  above. 

Family  IJBSIDJE. 

Oenus  UBSITS  Linnnus. 
Si.    Ursiu  amerieaniif  Pallaf .    American  Black  Bear. 

Bears  are  now  very  scarce,  even  in  the  wildest  territory  of  the 
State,  but  formerly  this  species  was  wonderfully  plentiful  in  the  cane- 
brakeb  of  West  Tennessee.  It  is  difficult  to  credit  the  straight  for- 
ward anecdotes  narrated  by  David  Crockett  of  his  experiences  with 
this  game  in  the  bottoms  of  Obion  County.  On  one  occasion  he 
killed  four  bears  in  one  day  and  105  in  less  than  one  year. 

The  hunters  at  Reelfoot  Lake,  think  they  are  all  killed  off  and 
say  that  none  have  been  shot  for  several  years.  Mr.  Miles  writes 
that  **  A  bear  was  killed  in  the  west  border  of  Haywood  County 
in  1865 — ^the  last  one  I  think — though  in  Lauderdale  County,  one 
is  occasionally  killed  now." 

Dr.  Merriam  found  bears  in  the  Great  Smoky  Mountains  in  1887, 
bat  I  was  told  that  none  have  been  seen  on  Roan  Mountain  for 
several  years.  On  the  Cumberland  plateau  they  seem  to  have  been 
practically  exterminated. 

Family  CANIDJE. 

OenoB  TTBOCTOV  Baird. 
S7.    ITroeyon  oinereoargenteiu  (Miill.).    Graj  Fox. 

Found  all  over  the  State  but  said  to  be  supplanted  by  the  Bed 
Fox  in  western  portions,  where  it  is  less  common  than  formerly.    It 
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sometimeB  courses  over  the  balsam  belt  of  Koan  Mountain  when 
pursued  by  doge,  but  does  not  reside  at  so  great  an  altitude. 

Ganni  TULPE8  Bainl. 

SB.    Tnlpei  penl7lT»nioDi  (Bodd.).    Ameriitti]  Red  Fax. 

A-lways  nunierouB  in  the  mouDtAina,  the  Red  Fox  baa  spread  with 
the  increaring  population  into  Weet  Tennessee,  where  it  was  un- 
known to  the  early  pioneers.  The  same  conditions  are  true  of  the 
Central  Basin  and  of  Middle  Kentucky. 

Mr.  Miles  calls  it  common  in  his  locality  now,  though  it  was  intro< 
duced  or  migrated  thither  only  forty  years  ago. 

a«na*  CAHIB  LiDonm. 
39.    Cani*  Inptu  nnblln*  (Stj).    Amgrian  Wolf. 

In  1887  Dr.  Merriam  found  the  wolf  still  exisdng  in  the  Smoky 
Mountains.  One  was  seen  during  the  winter,  about  the  year  1883, 
near  Cloudland  Hotel.  A  few  may  yet  exist  in  the  southern 
Alleghenies,  but  they  are  exceedingly  rare. 

In  Middle  Tennessee  they  seem  to  be  extinct  Tbdr  status  in  the 
lowlands  of  West  Tennessee  may  be  gathered  from  the  following 
quotations  from  letters  sent  me  by  Mr.  Miles,  the  first  of  which  was 
the  result  of  a  publication  as  to  the  specific  identity  of  black  and  gray 
wolves  made  in  Forett  and  Stream  for  August  31,  1895 :     "  Since 
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Family  FELTDiB. 

0«BiisLYVX  Kerr. 

40.  LjBX  rnftif  (Gold.).    Wild  Cat. 

This  species  is  jet  numerous  in  all  the  wilder  tracts  of  country. 
It  is  common  in  the  swamps  and  bottoms  of  the  western  regions. 

41.  1  Lynx  eanadeniU  Kerr.    Canada  Lynx. 

With  no  little  hesitation,  I  include  this  species  in  the  fauna  of 
the  Tennessee  on  the  statements  of  Prof.  E  .D.  Cope.'*  He  says : 
"like  the  Sed  Squirrel,  the  Canada  Lynx  extends  to  the  southern 
limits  of  the  Allegheny  ranges,  occupying  the  highest  ground, 
though  apparently  not  so  restricted  to  the  elevations  as  the  first 
named.  It  is  distinguished,  by  the  name  catamount,  from  the 
Lynx  rufua  which  is  called  wild  cat  and  is  well  known  to  the 
hunters."  No  cotemporary  or  previous  writer  that  I  have  been  able 
to  consult,  confirms  these  statements  and  unless  Prof.  Coi)e  examined 
specimens  it  is  probable  he  was  misled  by  the  statements  of  hunters. 

O^noB  FELIS  Linnffins. 
48.    Felis  oonoolor  (L.).    Pnma,  Panther. 

The  panther  appears  to  have  been  exterminated  in  all  parts  of  the 
State  except  the  most  impassable  brakes  and  ''  harricanes  ''  of  the 
bottoms  of  Lauderdale  County.  This  exception  is  made  on  the 
authority  of  Mr.  Miles,  who  is  confident  that  a  few  yet  exint  in  that 
locality. 

Order  INSECTIVORA. 

Family  TALFIDJ3. 
e«Bnt  SCALOPt. 
4S.    Bealopf  aqvatiems  -L.-.    Amenr^n  M^At. 

No  moles  were  captured.  Their  uiid<;r;fround  lal/^/nt  in  T^-zj/i^tA^M; 
were  in  frequent  evidence.  It  is  Lot  pro^/abk  iUmi  any  //th«rr  for  m 
of  this  genos  is  to  be  found  in  the  .Stat/^  thdn  th^  hu*:  \/t*^->%iUuv^  in 
our  Middle  Stales. 

Mr.  Miles  reports  tlie  Djok  co!r.a/>n  \u  Harnv/J  ^./muij  ^  iiiil^f*> 
ever  land  is  rich,  and  i«  lr/zt/A^.::A:  :t  \'tjkX  h*i  J/?ir/'/ift*  ;/*  •>,*,  /o^t 
and  destroys  growing  p^at^*.  Ju'.'i  r.M  v* :./>:;«  '*^  »?,'5  'i/.»/#  /„,i 
which  I  have  MJfen  :ii  otj^  K*Kr-  -wm^.  ^f,*/>  ;r-..;>«  '^.  ;u.K^  "U^i," 
ksij  one  who  hmt  nfA^i  \za  *z:.*»rf.v%  v,.-.v,.*.r  '/.  \u^,  %^f.fY.,*^^4f\i 
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soils  of  West  Tennessee  and  has  witnessed  the  complete  destmctioD 

of  large  areas  for  farming  purposes,  due  to  careless  tillage  and  heavy 

rainfall,  nill  appreciate  the  significance  of  this  remark. 

Family  SOBICID^. 

6«nal  BLASIIA  Onj. 

44.  BUriak  brtTioanda  (Say).     Nortbern  BUrina. 

Specimens  from  the  summit  of  Roan  Mountain  correspond  cl<»iel7 
in  size  and  color  to  Quebec  examples.  Those  taken  at  Harriman 
are  appreciably  smaller,  like  specimens  from  the  vicinity  of  Phila- 
delphia. Bellevue  skins  and  skulls  shov  an  exactly  intermediate 
size  and  character  between  the  northern  animal  and  subspecies  caro- 
tinensis.  As  in  the  east,  I  found  this  to  be  the  most  ubiquitous 
small  mammal  of  subterranean  habits. 

Specimens — Bellevue,  I ;  Sawyer's  Springs,  1 ;  Harriman,  4 ; 
Roan  Mt.,  Carter  Co.,  2. 

45.  BlarliM  bieTioanda  ouolineiuii  (Buhman).    Soatharn  Blarina. 

The  southern  mole-shrew  inhabits  the  bottom  lands  of  West 
Tennessee  both  in  the  open  and  in  deep,  swampy  woods.  Typical 
specimens  from  the  shores  of  Reelfoot  Lake  and  Wolf  River  con- 
firm Dr.  Merriam's  recent  (1895)  diagnosis  of  this  subspecies  in 
North  American  Fauna,  No.  10.  Dr.  Merriam  records  (I.  c^  p.  14) 
a  specimen  from  Big  Sandy,  on  the  river  of  same  name  in  Benton 
County. 

Specimens — Sambui^,  4;  Raleigh,  1. 
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• 

Mountain  this  tinj  shrew  was  numerous.      Its  burrows  were  found 
under  decaying  logs  and  large  stones  in  moist  places  along  the 
bridle  path   leading  directly  from  Cloudland  to  the  Doe  River 
valley. 
Specimens — Roan  Mt,  Carter  Co.,  4. 

48.  Borex  famem  Miller.    Smoky  Shrew. 

Two  specimens  of  this  large  Sorex  were  taken  on  Roan  Mountain 
in  similar  situations  to  those  frequented  by  the  Masked  Shrew.  A 
large  number  of  specimens  of  both  species  were  taken  by  Dr. 
Merriam  and  his  assistants  on  the  North  Carolina  side  of  the  mount- 
ain. 

To  the  painstaking  and  intelligent  studies  of  my  friend  Gerrit  S. 
Miller,  Jr.^*  we  are  indebted  for  the  identification  and  naming  of  the 
Smoky  Shrew,  as  well  as  the  simplification  of  a  group  of  mammals 
whose  identity  and  nomenclature  had  become  so  confused  as  to  be  a 
byword  and  reproach  to  American  mammalogy. 

Specimens — Roan  Mt.,  Carter  Co.,  2. 

Order  CHIROPTERA. 

Fanuly  VESFEBTILIONIDJS. 
Oenut  ATALAPHA  Rafinesque. 

49.  AtaUpha  borealii  (Mull.).    Red  Bat. 

A  few  of  these  bats  were  noted  in  the  mountains  of  East  Tennessee. 
None  were  found  in  the  caves  nor  in  Mammoth  Cave.  Specimens 
from  Tyree  Springs  and  Knoxville  are  recorded  in  the  catalogue  of 
the  National  Museum. 

Not  having  any  records  of  the  presence  of  the  Hoary  Bat,  Atala- 
pha  dnerea,  in  the  State,  it  may  be  mentioned  that  it  is  likely  to 
occur  either  as  a  migrant  or  resident  anywhere  east  of  the  Cumber- 
land plateau. 

0«nni  VESPEBTILIO  Linnaeus. 
M.    Veipertilio  luoifagni  (Le  C).    Little  Brown  Bat. 

I  am  informed  by  Messrs.  Brimley  of  Raleigh,  N.  C,  that  they 
received  four  specimens  of  this  bat  collected  by  J.  T.  Park  at  Warner, 
Hickman  Co.,  Tennessee.  One  was  taken  in  April,  another  in  July, 
the  rest  in  September. 

As  Dr.  H.  Allen  has  adopted  it,^^  this  name  is  subspecifically  ap- 


*•  N.  Amer.  Faana,  No.  10,  pp.  38  and  50. 
"  Mon.  N.  Amer.  Bats,  1893,  p.  78. 
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plicable  to  the  tittle  browD  bat  which  he  had  preriousi;  called  gtib- 
vlatug  in  the  first  monograph  and  to  which  he  now  applies  (p.  76) 
the  name  gn/phtte  of  F.  Cuner.  Taking  for  granted  that  hia  iden- 
tificatioD  and  choice  of  names  ib  correct,  we  will  have  to  alter  their 
order  to  accord  with  sequence  of  publication,  V.  lucifugua  (1831) 
being  the  type  and  V.  Iweifugus  yrypkut  (1632)  the  suba{>eciea.<  But 
I  fail  to  diecover  that  Dr.  Allen  has  indicated  in  what  respect  or  to 
what  geographical  or  faunal  areas  the  subspecies  in  either  case  shall 
be  distinguished  or  restricted.  The  doctor  apparently  accepts  pry- 
ph\u  (p.  76,  last  par.)  as  "  the  name  of  the  eastern  species,"  bat 
doesDOt  say  whether  he  means  lueifugut  to  represent  the  western 
form.  It  is  difiicult  to  come  to  any  other  conclusioQ  than  that  he 
did  80  intend  it,  unless  the  trinomial  was  used  merely  to  indicate  a 
type  of  individual  variation  having  no  regard  to  faunal  distribution. 
Ouvier's  type  otgrypkut  came  from  New  York,  LecoQt«'s  type  of 
lucifugus  appears  to  have  come  from  Georgia.  Granting  with  Dr. 
Allen  that  these  names  were  applied  to  the  same  Bpecies  of  eastern 
bat,  it  is  impossible  to  use  either  name  for  any  of  its  geographic  sub* 
species,  and  hence,  Leconte's  having  priority,  Cuvier's  name  is 
merely  a  synonym. 

Oaaoi  ASBLOVTCTEBIB  H.  Allea. 
fil.     Ad«laiiTOt«rilfDieft(B«uT.).     Brown  Bat. 

I  found  this  bat  abundant  in  the  lowlands.  None  were  seen  on 
the  summit  of  Roan  Mountain.  Specimens  from  Hickman  County, 
are  recorded  by  the  Messrs.  Brimley.      It  is  found  on  the  Cumber- 
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QtmoM  LA8I0VTCTERI8  P«ton. 
H.    llMiamyeterii  noetiTmgmmB  (Le  C).    SUrery  Bat. 

On  two  oocasions  it  was  my  opinion  that  I  had  seen  the  Silvery 
Bat  in  Tenneasee,  viz.  at  Sawyer's  Springs  and  on  Roan  Mountain. 
The  fluttering,  moth-like  flight  of  some  of  these  mountain  bats  was 
characteristic  of  the  peculiar  movements  of  noetimgatiSy  and  on  this 
identification  I  admit  it  here  with  a  query.  From  our  knowledge 
of  the  wide  distribution  of  this  species  in  North  America  there  is 
little  doubt  that  it  is  to  be  found  over  the  greater  part  of  the  State. 

Order  PRIMATES. 

Family  HOMnTTOJE. 

Oenni  HOHO  Linmcus. 
fft.    Homo  iapiens  amerieaniii.    North  Amerioui  Indian. 

I  shall  make  no  apology  for  including  aboriginal  Man  in  a  faunal 
list  of  the  native  and  feral  mammalia  of  Tennessee.  The  customary 
omission  of  the  genus  Homo  from  such  lists  finds  no  justification  in 
naiure  or  in  science. 

For  accounts  of  the  history,  distribution  and  habits  of  the  native 
Indian  races  of  Tennessee,  the  reader  is  referred  to  Haywood's 
NaJtural  and  Aboriginal  History  of  Tennessee,  For  the  history  of 
their  extinction  no  references  are  necessary. 
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Maech  3. 
The  Preadent,  Samuel  Q.  Dixon,  M.  D.,  in  the  Chair. 
Two  hundred  and  fifty-eight  persooe  present. 
ME8BRS  Morris  E.  Leeds  and  J.  S.  Stokes  of  Mesais  Queen 
&  Co.  gave  a  resum^  of  investigatioDH  relating  to  Roentgen  photo- 
graphy and  a  demonatratioD   of  the   processeB  employed.      (No 
abstract). 

March  10. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Forty-nine  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication  : — 
"Summary  of  New  Liberian  Polydeamidse,"  by  0.  F.  Cook,  was 
presented  for  publication. 
"The  Minerals  of  South  Carolina,"  by  J.  G.  Hartzell,  Jr. 

Two  Suppowd  New  Trap  Dj/kes  in  Chester  Cmtnty,  Pennit/lvania. 
— The  following  coniinunication  was  read  from  Dk.  Pebsipob 
Frazer : — 

In  a  paper  read  before  the  Academy,  Feb.  1, 1896,  Mr.  llieo.  D. 
Rand  calls  attention  to  two  trap  dykes  which  he  thinks  have  thus  far 
The  V.  '       -  ....... 
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the  case  on  his  working  township  map  of  Cain  about  two  miles 
^ertofDowningtowu.   *  ^       ^ 

It  is  only  fair  to  remark  that,  in  the  nature  of  things,  much  must 
be  discovered  as  time  goes  on  which  was  not  observed  by  the  last 
field  geologist.  New  cuts  are  made,  obscure  outcrops  are  made  din- 
tioct  by  continued  weathering,  etc. ;  yet  it  is  also  true  that  diiferent 
observers  may  give  different  values  and  interpretations  to  the  same 
phenomena. 

The  writer  added  many  dykes  of  trap  to  those  already  recognized 
in  geological  maps  before  his  work  began,  but  he  refrained  in  a 
great  many  instances  from  connecting  together  scattered  locali- 
ties where  trap  fragments  occurred,  on  the  assumption  that  these 
represented  a  dyke,  because  he  was  often  unable  to  assure  himself  that 
these  fragments  were  anywhere  near  the  place  of  their  origin,  or 
uncertain  which  of  the  many  scattered  localities  should  be  ioined. 
Id  a  country  so  much  denuded  as  that  of  Chester  Co.,  Pennsylvania, 
and  where  collections  of  surface  fragments  of  trap  occur  so  freouently, 
it  is  generally  hazardous  to  indicate  their  relations  to  each  other 
without  more  substantial  grounds  than  mere  geographical  position. 

As  a  matter  of  fact,  a  very  large  number  of  such  indications 
which  appear  on  the  writer's  field  maps  were  never  transferred  to 
his  final  geological  map,  and  in  some  cases  not  alluded  to  in  the 
text,  because  of  the  difficulty  of  ascertaining  whether  or  not  they 
possessed  real  importance. 


March  17. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the'Chair 
Twenty-eight  persons  present. 


March  24. 

The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Twenty-nine  persons  present. 

The  death  of  Samuel  H.  Gilbert,  a  member,  March   20,  was 
announced. 


March  31. 

The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Thirty-six  persons  present. 

The  death  of  Jean  Gundlach,  a  correspondent,  March,  1896, 
was  announced. 
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A  psper  under  the  foltowiDg  title  was  preaented  for  publication : — 

"  Dr.  Collett  on  the  morphology  of  the  cranium  and  the  auricular 

opcDings  ID  the  north  European  Hpecies  of  the  Family  Stngidte; 

to  which  ia  added  some  recent  opiniona  upon  the  eystemaiic  poeitioii 

of  the  OwIb,"  by  R.  W.  Shufeldt,  M.  D. 

On  the  recommendation  of  the  Council  an  ioTitation  to  the 
Academy  from  the  University  of  Glasgow  to  participate  in  the 
celebratJOD  of  the  fiftieth  year  of  the  Right  Honorable  Lord 
Kelvin's  tenure  of  office  of  the  Chair  of  Natural  Philosophy  therein 
was  accepted  and  General  Isaac  Jones  Wistar  was  appointed 
to  represent  the  Academy  on  the  occasion. 

On  a  ColUetion  ofBamaeles. — Me.  H.  A.  Pilbbry  spoke  of  a  collec- 
tion of  barnacles  from  the  bottom  of  the  iron  ship  "  Puritan  "  of  Glas- 
gow, which  had  been  dry  docked  in  Cramp's  shipyard  after  a  voyage 
from  San  Francisco  to  Hong  Kutig,^nd  to  Philadelphia  via  Java  and 
India.  The  forms  represented  were  Balanvs  tiiUinnabulum  L.,  B. 
tiniinnabulum  zebra  Darwin,  B.  tintinnabulum  tpinofu*  Gm.,  Tetra- 
elitaporota patellarU Darwin,  L/rpaa  anatifera  L,  and  L.  Hillii  Leach, 
The  forms  ranked  as  varieties  of  B.  tintintiabulum  retain  their  in- 
dividuality perfectly,  although  growing  side  by  side  under  appar- 
ently identical  external  conditions,  so  that  their  differential  charac- 
teristics can  scarcely  be  attributed  to  unlike  environmental  factors. 
The  variety  of  Tetraclita  porosa  seems  to  be  a  rare  form,  originally 
described  by  Darwin  from  three  examples  taken  off  a  ship's  bottom 
in  Boston  by  Dr.  A.  A.  Gould.  It  is  very  unlike  the  ordmary  form 
of  the  species.  Specimens  of  Ostnearivularu  Gld.  are  attached  to  some 
<if  the  barniu'lpj.      A?<  tliia  is  a  specici  of  east  Asian  sens,  il  is  very 
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The foUowiDg  were  elected  members: — 

K  G.  Gonklin,  Ph.  D.,  Louis  S.  Amonsoo,  Jacob  Beeee,  A. 
Donaldson  Smith,  M.  D.,  Charles  L.  Phillips,  Walter  P.Stokes  and 
Hary  T.  S.  Schaefier. 

The  following  were  ordered  to  be  printed : — 


PB0CEEDIM08  OP  THE  ACADEMY  OP 


[1896. 


THS  CBTBTAIXIZATIOV  OF  HOLTBOnmB. 


BY   AMOS   F.   BBOWN. 


Although  molybdenite,  Mo  S,,  has  been  known  to  roineralogista 
wncs  crystal lography  waa  first  studied,  its  crystalline  form  has  oever 
been  Batlsfactorily  determined.  It  has  been  provisionally  assigned 
to  the  hexagonal  and  monoclinic  syatemB  by  different  authorities, 
the  general  opinion  being|that  it  is  hexagonaL  The  crystals  that 
have  thus  far  been  examined  can  be  ex- 
plained on  a  hexagooal  basis,  but  they 
are  not  sufficiently  lustrous  to  admit  of 
very  exact  measurement,  and  the  softnen 
of  the  substance  also  militates  against  the 
exact  determination  of  its  angles.  The 
locality  at  Frankfurd,  Philadelphia,  has 
long  been  known  to  mineralogists  as 
affording  well  oryatalliied  molybdenite,  and  I  have  for  some  years 
been  collecting  material  from  there  with  a  view  of  making  a  crystal- 
lographic  study  of  the  mineral.  Having  in  hand  some  crystals 
which  are  sufficiently  lustrous  for  measurement  on  the  reflecting 


r 
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Molybdenite.    Hexagonal,  axis  c=1.908 ;  0001 A 101 1=65^  35' 

Poms  observed  :  e  (0001,  o  P),  o  (lOll,  P,  0),  p  (2021,  2P,  2\ 

«  C3031,  3P,  3),  m  (lOlO,  ooP,  i). 

Angles :  Observed.  Calculated. 

cp==  irib'  77^13' 

(77°  170 
(77°    70 
cq=  81°  31'  81°  23' 

mm=  60°    2'  60° 

Besides  these,  the  angle  c  m  was  observed  as  89°  48'  and  several 
other  angles  near  90°  on  different  crystals,  but  in  general  the  images 
from  m  in  this  zone  were  imperfect.  The  angle  e  o=65°  35'  was 
obtained  in  the  same  crystal  in  adjacent  zones,  it  was  observed  on 
several  crystals.  Oscillatory  combination  and  probably  vicinal 
planes'render  the  measurements  somewhat  irregular  but  the  above 
shows  that  the  crystals  may  be  explained  on  a  hexagonal  basis. 
The  angle  commonly  observed  is  c  p=77^  13'  and  has  been  reported 
as  75°.  This  seems  to  show  that  the  pyramid  i?P,  (2021)  is  more 
common  than  the  others.  Many  crystals  only  show  two  pyramids 
and  the  basal  pinacoid,  in  others  the  prism  is  more  prominent. 
While  it  is  still  possible  that  better  crystals  may  show  the  mineral 
to  be  monoclinic,  the  above  results  are  of  sufficient  value  to  place 
on  record.  It  may  be  added  that  etching  figures  on  the  basal 
cleavage  seem  to  indicate  a  hexagonal,  perhaps  rhombohedral 
crystallization. 
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THE  OOLOBIirO  MATTSB  OF  TEE  A2II,  07  CBLABTBVB  BCUnm. 


BY   IDA   A.   KELLEB. 

The  preseace  of  different  pigments  manufactured  by  the  vegb- 
table  organism  has  forced  the  plant  world  upon  the  attention  of  the 
human  race  from  time  immemorial.  If  we  submit  the  colored 
parts  to  microscopical  examination  we  are  usually  confronted  bjr  one 
of  two  distinct  cases. 

Firstly,  we  may  find  that  the  pigment,  instead  of  pervading  th« 
entire  cell,  is  found  only  in  certain  variously  shaped  bodies  which 
are  more  or  less  regularly  scattered  through  the  cell  contents.  The 
beet  known  illustration  of  this  kind  is  to  be  found  in  ordinary 
leaves,  the  green  color  being  confined  to  the  chlorophyll  granule. 
Secondly,  if  we  examine  other  parts  of  plants  we  may  Gnd  that  th« 
coloring  matter  is  distributed  uniformly  throughout  the  cell  sap. 
The  blue  flower  of  the  Grape  Hyacinth  may  serve  as  one  of  the 
many  illustrations  of  the  letter  case.  Wherever  fixed  and  definite 
portions  of  protoplasm  Bubaerve  a  special  function  within  the  plant 
cell,  these  may  be  considered  as  parts  of  a  unit  and  they  may  be 
termed  organs  of  the  cell.  In  addition,  then,  to  the  nucleus  we  may 
find  various  other  organs  as,  for  example,  the  colored  bodies  just 
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STntlietic  preparation  of  alizarin,  alcohol,  indigo,  oxalic,  citric,  tar- 
taric and  salicylic  acids,  vanillin  and  finally  sugars,  to  call  to  mind 
s  host  of  further  illustrations.  On  the  other  hand  it  must  be  admit- 
ted that  this  victory,  great  as  it  is,  has  sometimes  been  overrated 
and  has  tended  to  make  the  scientist  overbearing  as  shown  by  his 
attempts  to  resolve  the  phenomena  of  life  into  a  simple  operation  of 
chemical  and  physical  forces,  without  taking  duly  into  consideration 
the  highly  organized  structure  of  the  protoplasmic  mass,  whose  har- 
monious operation  with  a  set  of  external  conditions  is  manifested  by 
what  we  call  life.  It  is  because  of  the  exceedingly  intricate  mechan- 
ism of  the  protoplasmic  structure,  of  whose  operations  we  know  very 
litUcy  that  our  knowledge  of  the  products  of  its  activity  is  still 
extremely  incomplete.  Only  in  such  cases,  when  we  can  obtain  pro- 
ducts capable  of  crystallizing,  can  we  with  any  certainty  state  that 
we  have  to  deal  with  chemical  individuals  whose  formulas  may  be 
ascertained.  If  amorphous  we  cannot  be  sure  but  that  we  have 
instead  of  one,  a  mixture  of  substances  more  or  less  closely  allied. 

Before  going  further  in  the  discussion  of  these  plant  products  a 
few  more  words  should  be  said  in  regard  to  the  organs  which  bear 
the  colors.  The  protoplasmic  corpuscles  have  been  appropriately 
designated  chromatophores,  which  name  is  now  generally  accepted. 
It  has  been  observed  that  as  a  rule,  yellow,  orange  and  brown 
(sometimes  blue)  coloring  matters  are  deposited  in  such  chromato- 
phores, while  white,  violet,  blue  and  red  (sometimes  yellow)  are 
usually  caused  by  a  solution  of  the  pigment  in  the  cell  sap.  It  has 
been  found  desirable  to  make  a  distinction  between  the  kinds  of 
chromatophores.  They  are  for  convenience  classified  as  follows : 
chloroplasts,  chromoplasts  and  leucoplasts,  the  latter  class,  which 
are  the  colorless  color  bearers,  being  one  of  the  contradictions  in 
which  the  systems  of  human  classification  abound.  The  bond  of 
sympathy  is,  however,  their  common  origin,  the  fact  that  one  may 
be  converted  into  the  other  according  to  the  conditions,  and  each 
one  can  originate  only  as  a  result  of  the  division  of  pre-existing 
chromatophores. 

Chloroplasts,  as  their  name  indicates,  are  the  green  bodies  which 
impart  the  green  color  characteristic  of  leaves  and  stems.  The 
pigment  in  this  case  can  be  readily  extracted  by  means  of  such 
solvents  as  alcohol,  ether  and  chloroform,  while  the  matrix  remains 
behind  as  a  definitely  shaped,  colorless  mass  of  protoplasm.  The 
pigment  itself  may  under  the  influence  of  various  factors,  external 
or  internal,  undergo  modifications  into  chemically  diflerent  sub- 
stances, such  as  etiolin. 
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Chromoplaste  include  all  colored  cbromatopliores,  not  greeu.  It 
maj  be  seen  from  tbis  that  the  distinctioD  is  quite  an  arbitrary  one, 
ChromoplastB  may  origiuate  from  leucoplasta  or  chloroplaats.  ThU 
latter  case  can  be  eaaily  observed  in  the  ripening  of  many  fruits, 
as  they  change  from  green  to  red,  for  example,  apples  or  the  berries 
of  the  potato  plant. 

Ab  indicated  by  the  variety  of  colore  found  in  plants  we  have  to 
deal  with  a  number  of  chemically  different  substances.  The  litera- 
ture existing  on  these  pigments  is  not  very  satisfactory.  Although 
the  metamorphosis  of  the  chloroplasts  into  the  chromoplasts  may  be 
readily  observed  the  new  substances  resulting  from  thismetamor- 
phous  are  not  well  known.  This  past  summer  I  became  somewhat 
interested  in  the  red  colorof  fruits  and  collecting  among  others  those 
of  Hex  verlieillata,  I  found  that  they  turn  brown  in  50  per  cent 
alcohol,  those  of  OaiUtheria  procumbeni  turn  gray ;  those  of  Magno- 
lia glaitea,  dark  brown ;  those  of  lAndera  Benzoin,  almost  black ; 
those  of  BerberU  Thimbergii,  light  brown  ;  those  of  OraUegtu  coed- 
nea,  dark  brown.  It  is  a  matter  of  general  observation  thatianaost 
cases  when  immersed  in  alcohol  the  red  color  disappears  and  changes 
to  gray,  black  or  intermediate  tints  and  this  no  doubt  is  due  to  a 
process  of  oxidation  of  the  pigment.  In  rare  instances,  however,  the 
red  color  does  not  seem  to  be  affected  by  alcohol  as,  for  examples,  the 
berry  of  Ariafema  triphyllum  and  the  aril  of  the  seed  of  Celattrui 
tcar^em.  The  latter  I  determined  to  submit  to  microscopical  and 
chemical  examination  and  the  following  are  the  results  of  my 
obgcrvatioas. 
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phorefl  (cK)  within  these  are  very  conspicuous.  They  are  rather 
closely  packed  together  and  lie  parallel  to  each  other.  In  color  they 
are  bright  red,  and  in  form  very  narrowly  spindle-shaped.  Below  the 
epidermis,  the  cells  constituting  the  rest  of  the  pulp  of  the  aril  are 
of  lai^r  dimensions,  and  the  chromatophores  seem  scattered  irregu- 
larly through  the  cells.  The  drawing  shows  also  the  groove  (g)  be- 
tween the  arils  of  two  adjoining  seeds.  Attention  has  been  called  to 
the&ct  that  the  study  of  chromatophores  and  pigments  can  be  carried 
on  with  entire  certainty  only  within  the  living  cells  on  account  of 
their  ready  decomposition.  When  I  collected  my  material  I  had  not 
the  opportunity  of  careful  examination,  but  the  resistance  which 
this  tissue  manifests  to  powerful  reagents,  leads  me  to  conclude 
that  in  all  probability  the  arrangement  as  above  described  is  iden- 
tical with  that  of  the  living  material.  I  found  further  that  sections 
from  the  dried  seeds  did  not  show  any  difference  in  appearance 
from  that  represented  in  the  drawing. 

According  to  Zimmermann'  the  pigments  of  chromatophores  found 
m  phanerogams,  regarding  which  we  have  somewhat  definite  de- 
scriptions, are  as  follows : 

1.  Chlorophyll  green. 

2.  Carotin  including  chlorophyll  yellow. 

3.  Xanthin. 

4.  Coloring  matter  of  Aloe  flowers. 

Although  certain  reactions  are  characteristic  of  each  of  these  four 
pigments,  and  although  an  abundant  literature  exists,  at  least  so  far 
as  the  first  of  these,  chlorophyll  green,  is  concerned,  we  can  not  with 
any  justification  claim  even  such  knowledge  as  the  chemist  has  in 
reference  to  many  organic  compounds  of  the  various  complex  series. 
A  formula  is  attempted  only  for  carotin  which  is  said  to  be  C,^  H,g. 
The  great  difficulty  in  investigating  these  pigments  lies  in  their  un- 
willingness to  crystallize.  Carotin  is  the  only  one  of  these  four 
which  occurs  within  the  vegetable  cell  in  crystalline  form,  and 
which  can  be  again  crystallized  when  extracted  from  the  plant.  In 
regard  to  amorphous  extractions  complete  certainty  is  always  want- 
ing as  to  the  purity  of  the  product,  i.  e.,  whether  we  have  a  chemical 
individual  to  deal  with  or  with  a  mixture  of  more  or  less  closely 
related  compounds. 

'  Ziinmenxuinn,  Botanical  Microtechnique.  Translated  by  James  Ellis  Hum- 
phrey, N.  y.,  1893. 
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In  Bpite  of  tbeee  diacouragiDg  facta  this  field  of  reiearch  seems  to 
me  well  worth  especial  labor  and  care  and  the  odI^  feasible  method 
is  to  continue  the  careful  inreatigations  of  Amaud,  Courcbet,  Im- 
mendorffand  Zimmermann  which  will  no  doubt  shed  further  light 
on  this  hitherto  dark  field,  of  interest  alike  to  the  botanist,  chemist 
and  physiologist. 

I  selected  the  aril  of  the  seed  of  Celaetrut  Bcandent,  since  sonie  o! 
the  peculiarities  of  the  pigment  are  well  marked  and  I  deured  to 
find  if  possible  its  place  in  Zinjmermann'a  four  pigments. 

Carotin  is  found  as  a  cryetalline  secretion  in  the  root  of  Dauetu 
Carota  also  in  red  flowers  and  fruits  of  other  plants.  It  imparts  a 
blood  red  color  to  carbon  bisulphide  in  which  it  is  readily  solublfi 
and  from  which  it  may  be  obtained  in  the  form  of  a  crystalline  pre- 
cipitate by  the  addition  of  alcohol.  I  found  that  the  pigment  of  the 
aril  of  Celadrue  seandens  was  soluble  in  carbon  bisulphide  forming 
a  deep  red  solution,  but  no  precipitate  was  visible  in  the  addition  of 
alcohol.  Aiter  evaporation  an  amorphous  sticky  mass  resulted  and 
it  will  thus  he  seen  that  it  difiersfrom  carotin  in  this  respect. 

In  usiug  various  well  known  solvents  I  found  their  efiecta  as 
follows : 

1.  Water,  no  visible  effect. 

2.  Alcohol,  SO  per  cent  no  visible  effect  on  chromatophores,  but 
the  solution  was  slightly  tinged  yellow. 

3.  Alcohol  absolute,  more  soluble;  the  solution  of  a  deeper 
tinge. 

4.  Ether,  about  like  60  per  cent  alcohol  in  color  but  a  greater 
amount  of  yellow  residue  left  on 'evaporation.* 

5.  Aceton,  about  like  50  per  cent  alcohol. 
.  Cliloi-oloi-ni.  iiHiili  ni^ire  m]\ih]>j,  solution  deep  red. 
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Comparing  then  this  statement  with  what  I  have  observed  re- 
garding the  pigment  under  consideration  we  find  that  there  is  a 
close  similarity  as  to  its  solubility  and  that  of  carotin. 

With  concentrated  sulphuric  acid  the  chromatophores  changed 
first  to  a  greenish  color  and  then  to  a  decidedly  purple-blue.  This 
same  change  of  color  was  effected  when  concentrated  sulphuric  acid 
was  added  to  the  chloroform  solution.  With  iodine  (in  potassium 
iodide)  the  chromatophores  turned  blue-green,  like  the  color  char- 
acteristic of  the  Cyanophycese. 

According  to  Zimmerman n*  with  a  solution  of  iodine  (e.  g.  aque- 
ous solution  of  iodine  and  iodide  of  potassium)  carotin  is  colored 
greenbh  or  greenish-yellow ;  with  concentrated  sulphuric  acid,  first 
violet  and  then  indigo  blue. 

There  is  evidently,  therefore,  also  much  resemblance  between  the 
efiect  of  iodine  and  concentrated  sulphuric  acid  upon  carotin  and 
the  red  pigment  of  Celastrxia  acaridens. 

Lacking,  however,  complete  correspondence  I  next  determined  to 
discover  if  it  approached  xauthin  more  closely  in  its  properties.  It 
differs  from  this  in  its  most  conspicuous,  although  on  that  account  by 
no  means  most  important  property,  its  color.  **  Xanthin  occurs  in 
yellow  chromoplasts  in  amorphous  form,  and  especially  in  small 
granules.'  Its  alcoholic  solution  leaves  on  evaporation  a  wholly 
amorphous  resin-like  mass.  It  is  insoluble  in  water,  little  solu- 
ble in  ether,  chloroform  and  benzine  but  more  so  in  alcohol. 
With  concentrated  sulphuric  acid,  the  isolated  pigment,  as  well  as 
the  chromoplast  takes  first  a  greenish  then  a  blue  color  ;  with  iodine 
best  used  in  the  form  of  potassium  iodide  it  becomes  green."' 

It  will  be  seen  from  this  that  ^hile  the  red  pigment  of  CelaMriis 
scandens  differs  from  xanthin  in  its  solubility  it  agrees  with  it  more 
closely  as  regards  the  effect  of  sulphuric  acid  thiin  does  carotin. 
Another  striking  resemblance  with  xanthin  is  the  resin-like  amorph- 
ous residue  left  when  the  solvents  are  evaporated. 

The   behavior  of  the  coloring  matter  of  the  aril  of  the  seed  of 
Celastnis  scandens  with  different  solvents  and  other  reagents  leads 


» Ibid.,  p.  102. 

•  It  appears  to  me  of  no  great  importance  to  distinguish  between  pigments 
occurring  in  solution  or  in  granules  so  long  as  we  know  no  more  about  solu- 
tions than  we  do  at  present.  Weconsidtr  pigments  in  solution  if  present  in 
such  a  fine  state  of  division  that  the  individual  particles  can  no  longer  be  recog- 
nized.    It  must  be  admitted  than  such  an  distinction  is  purely  arbitrary. 

"Zimmermann,  Microtechnique,  p.  103. 
15 


218  PROCGEDINQS  OF  THE  ACADEHT  OF  [1896. 

ua  to  coDcIude  that  id  it  we  find  a  connecting  link  between  the 
crystallizing  carotin  of  red  flowers  and  fruitB  and  the  amorphous 
resin-like  xantbin  of  yellow  flowers,  and  these  obserrations  tend  to 
confirm  Courchet's  views  that  the  pigments  of  yellow  and  red 
chromatophores  having  the  property  of  turning  blue  or  green  with 
sulphuric  acid,  thus  distinguished  from  all  other  pigments,  repre- 
sent a  group  of  closely  related  compounds"  nhose  compodtion  cer- 
tainly demands  further  investigation.' 

'Courcbet,  Rechercbeasurlescbromoleudtes.  AnnaleedeSc.  Nat.,  Bot.  VII 
Ser.  VII,  1888,  p.  291. 

'The  coloring  matter  described  in  this  paper  ie  also  remarkable  foritsreni- 
tance  totheacdon  of  alkalies.    Boiling  with  polassium  hydroxide  doesuolda- 
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April  7. 

Mb.  Theodoke  D.  Rand  in  the  Chair. 

Twenty-five  persons  present. 

The  Serpentines  of  Eastern  Pennsylvania, — Theodore  D.  Rand 
<»ll6d  attention  to  the  specimens  of  serpentine  presented  this  even- 
ing. They  had  been  collected  from  numerous  localities  in  south- 
eastern Pennsylvania.  He  regarded  them,  as  stated  in  a  paper  read 
before  the  Academy,  as  belonging  to  at  least  two  groups :  one  bor- 
<lering  the  ancient  gneiss ;  the  other,  which  he  believed  to  be  much 
more  recent,  occurring  in  the  mica  schists  and  gneisses. 

The  former  are  altered  igneous  rocks,  either  pyroxenic  or  chryso- 
liticy  the  chief  material  being  enstatite,  found  ouen  but  slightly  al- 
tered ;  the  latter  of  more  doubtful  and  perhaps  varied  origin,  deter- 
mination of  which  will  require  much  more  study  of  thin  sections 
ander  the  microscope. 

The  bright  yellow  serpentine  from  Easttown  Township,  Chester 
Co.,  is  probably  altered  chrysolite  chiefly,  while  that  from  Fritz 
Island,  near  Reading,  is  an  altered  dolomite.  That  from  Brinton's 
Quarry,  near  West  Chester,  contains  bronzite,  not  entirely  changed. 
The  Radnor  serpentine  is  chiefly  altered  enstatite,  but  specimens 
presented  show,  also,  a  change  from  asbestus  into  serpentine. 

No  rock  is  better  suited  than  serpentine  to  show  that  minerals 
have  a  life  history,  that  they  are  not  the  unchangeable  substances 
commonly  supposed,  for  serpentine  seems  to  be  a  stage  in  the  life  of 
many  minerals  of  which  magnesia  is  a  large  component,  while  ser- 
pentine, in  its  turn,  decomposes  into  soil,  or  occasionally,  indeed  in 
this  region  frequently,  into  quartz. 

Perido'Steattte  and  Diabase. — Dr.  Florence  Bascom  stated  that 
she  had  recently  made  examination  of  thin  sections  from  the  ser- 
pentine  of  the  belt  running  northeast  and  southwest  from  Chestnut 
Hill  through  the  soapstone  quarry  to  a  j)oint  northeast  of  Bryn 
Mawr,  and  also  of  the  trap  of  the  Conshohocken  dyke. 

The  serpentine  was  from  the  quarries  on  the  Black  Rock  road, 
between  Mill  Creek  and  the  Roberts  road.  The  belt  lies  wholly 
within  the  mica  schists  on  the  southeast  side  of  the  Pre-Cambrian 
gneiss.  The  serpentine  proved  to  be  derived  from  a  peridotite  and 
not  from  a  dolomite  or  from  an  enstatite  rock,  as  in  other  cases 
mentioned.  The  thin  sections  show  olivine  grains  with  the  charac- 
teristic alteration  to  serpentine  on  their  peripheries;  much  talc  or 
steatite  is  present.  The  rock  is,  therefore,  a  peri  do-steatite.  The 
dark  green  crystals,  conspicuous  in  the  hand  specimens,  often 
twinned,  are  pseudomorphs  after  olivine,  and  not  after  staurolite, 
the  forms  of  each  resembling  the  other  closely. 
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The  rock  of  the  Consbohocken  dyke  ia  tnedium-gridDed,  compact, 
of  a  gra3r  color  on  the  fresh  surface,  a  rusty  green  on  the  weathered 
surfaoe.  In  thin  sectiong  it  shows  itself  a  typical  diabase,  with 
plagioclaee,  pyroxene,  ilmenite  and  apatite,  as  primary  coostituenti, 
and  chlorite,  serpentine,  scanty  biotite  and  calcite,  as  secondary 
constituents.  The  structure  is  cbaracteristically  ophitic:  slender 
idiotnorphic  lath-shaped  feldspars  form  a  net  work,  while  allotrio- 
morphic  pyroxene  fills  the  angular  spaces.  The  feldspar  is  twinned 
according  to  the  albite  law,  and  its  optical  properties  indicate  that 
it  belongs  to  the  labradorite-bytownite  end  of  the  series.  The  py- 
roxene is  8  colorless  nonpleochroic  monoclinic  variety.  The  clear- 
agee  and  low  extinction  angle  point  to  diallage  as  the  species.  Apa- 
tite is  the  oldest  constituent.  Ilmenite  shows  slight  alteration  to 
leucoxene.  The  rock  ts  very  like  the  Pine  Rock  diabase  described 
by  Dana  in  Amer.  Jour.  Sci.,  Vol.  42, 1891,  page  82. 


April  14. 
The  Preeident,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Twenty-seven  persons  present. 

April  2t. 
The  President,  Samuel  G.  Dixom,  M.  D.,  in  the  Ohair 
Thirty-sis  persons  present. 
A  paper  entitled  "  A  Revision  of  the  Polar  Hares  of  America," 
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26tfa,  was  accepted  and  Prof.  Anoelo  Heilprin  was  appointed 
to  represent  the  Academy  on  the  occasion. 

The  following  were  appointed  to  constitute  the  Hay  den  Geo- 
logical Memorial  Committee  for  1896: — Dr.  Persifor  Frazer,  Prof. 
Angelo  Heilprin,  Mr.  Benjamin  Smith  Lyman,  Prof.  J.  P.  Lesley 
and  Mr.  Theodore  D.  Rand. 

Mr.  William  H.  Roberts  was  elected  a  member. 

The  following  were  ordered  to  be  printed : — 


PBOCEEDISOS  OF  THE  ACA.DEMT  OF 


[1896. 


A  BIOOKAFHICAL  SKETCH  07  JOEK  ASAH  ETSES. 

BY   HARKIBON   ALI.GN,   M.    D. 

I. 

John  Adam  Rtder,'  the  first  child  of  hu  parents,  was  born  Feb- 
ruary 29, 1852,  near  Loudon,  Franklin  County,  Pennsylvania.  Hii 
parents  are  Benjamin  Longenecker  Ryder  and  Anna  Prick  Ryder. 
On  his  father's  ude  be  was  descended  from  Michael  Ryder  who  was 
one  of  three  sons  whose  father  came  from  England  and  settled 
near  Cape  Cod,  Massachusetts.  Michael  Ryder  removed  from  Mas- 
sachusetts to  Pennsylvania  where  bis  descendeots  have  since  lived. 
His  paternal  grandmother,  Elizabeth  Longenecker,  the  wife  of  Adam 
Ryder,  was  of  German  origin.  She  was  born  in  Lancaster  County, 
Pennsylvania. 

Anna  Frick  Ryder,  the  mother  of  John  Ryder,  was  bom  in 
Maryland.  She  is  in  part  of  Swiss  descent.  The  maternal  grand- 
mother Anna  Kelso  was  of  Scotch  origin.  Her  great  grandfather 
was  William,  Earl  of  Kelso,  At  the  time  of  the  persecution  of  the 
Presbyterians  in  Scotland  during  the  reign  of  Charles  IE,  the  Earl 
of  Kelso,  together  with  his  wife,  infant  son  and  brother  James,  were 
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estates  were  confiscated.  A  grandson  of  William  Kelso,  above 
referred  to,  came  to  America. 

It  will  be  thus  seen  that  Dr.  Ryder  was  twice  removed  from  an- 
cestors who  combined  English,  Scotch,  German  and  Swiss  traits. 

Dr.  Ryder's  father  was  by  training  a  farmer.  He  became  inter- 
ested in  horticulture  and  at  one  time  conducted  a  large  nursery. 
His  talents  for  invention  are  of  an  exceptional  order;  he  has  im- 
proved mechanical  devices  for  preserving  and  curing  fruits,  vege- 
table and  animal  products,  and  has  become  widely  known  in  con- 
nection with  their  manufacture  and  introduction. 

Dr.  Ryder *s  inventive  ability  can  be  traced  in  great  measure  to 
his  father  and  remotely  to  the  Liongenecker  branch  of  the  family. 
His  mother,  however,  possesses  inventive  skill  in  no  mean  degree. 
Ryder  had  no  taste  for  music;  in  this  respect  he  resembled  his 
mother,  since  the  taste  was  well  developed  in  the  father.  He  had  a 
natural  facility  for  drawing,  although  he  never  cultivated  it  beyond 
what  was  necessary  for  the  illustration  of  his  papers  and  for  the 
class  room.  This  talent,  also,  is  traceable  to  his  father.  His  taste 
for  natural  history  is  a  direct  inheritance  from  his  mother.  While 
Dr.  Ryder  never  became  much  interested  in  medicine,  many  phases 
of  his  researches  are  so  closely  allied  to  this  science  that  he  may  be 
said  to  have  inherited  the  taste  from  his  father,  who,  although  never 
having  studied  medicine  systematically,  had  that  turn  of  mind 
which  is  constantly  tending  to  contemplate  the  nature  of  disease.  A 
paternal  aunt  of  Dr.  Ryder  studied  medicine.  She  was  never  grad- 
uated. Her  medical  opinion  was  frequently  sought  for  and  valued 
in  the  community  where  she  lived.  She  was  also  of  an  inventive 
turn  of  mind. 

Dr.  Ryder  early  exhibited  a  taste  for  natural  history.  When 
three  years  old  he  was  constantly  bringing  into  the  house  brightly  col- 
ored stones,  insects  and  other  natural  objects.  At  eight  years  he 
knew  the  botanical  names  of  all  the  plants  in  his  father's  nursery. 
While  very  young  he  was  noted  for  a  habit  which  distinguished 
him  throughout  life,  namely,  of  always  having  his  mind  occupied 
with  something  apart  from  the  duties  in  hand ;  thus,  while  helping 
his  father  at  pruning  or  grafting,  he  would  recite  aloud  passages 
from  a  favorite  author,  a  copy  of  which  would  be  found  in  his  pocket. 
On  one  occasion  his  father  hearing  hearty  laughter  asked  him  the 
cause  of  his  mirth.  The  boy  replied  he  wondered  how  Diogenes 
felt  living  in  such  a  small  place  as  a  tub,  and  \^  hat  fun  he  must 
have  had  searching  for  the  honest  man. 
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Everj  farmer  in  those  days  kept  &  few  Bwarme  of  bees.  While 
Mr.  Ryder  was  not  a  professional  apiculturist,  be  knew  in  common 
with  his  neighbors  a  good  deal  about  the  raiainy  of  bees.  Ryder 
developed  an  interest  and  without  being  specially  instructed  became 
proficient  in  the  care  of  bees,  and  throughout  life  often  reverted  to 
their  habits  for  many  points  in  the  economy  of  insects. 

At  three  years  of  age  be  began  to  receive  instruction  from  his 
maternal  grandmother  from  whom  he  early  mastered  the  rudimeota 
of  German.  He  attributed  bia  subsequent  fluency  in  German  (for 
he  could  speak  it  like  a  native)  to  this  early  impression.  A  little 
book  entitled  "  Biblische  Naturgeschichte  fCir  Kinder ''  bears  his 
name  on  the  cover  with  the  date  of  1860. 

Ryder  spent  the  life  usual  to  a  country  boy.  He  possessed  great 
energy  of  body  and  was  fond  of  walking,  rarely,  if  ever,  using  a 
horse  to  ride,  although  the  stable  was  at  his  command.  He  attended 
the  country  school  from  the  age  of  six  or  seven  until  his  fifteenth 
year,  when  be  ran  away.  Soon  afterward  he  was  sent  to  the  Acad- 
emy and  then  to  the  Normal  Bchool  at  Millersville  from  which  he 
also  ran  away,  and  did  not  return  home  but  lived  the  life  of  a  tramp 
for  some  days  before  be  was  detected.  He  was  severely  punished 
for  both  these  escapades.  It  appears  that  Ryder  was  always  very 
sensitive  aud  never  associated  with  boys  of  his  age  in  the  sport*  cus- 
tomary to  youth,  but  wandered  about  alone  through  the  woods  and 
meadows  collecting  insects  and  plants.      He  soon  earned  the  nick- 
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year,  he  wrote  home  asking  for  a  microscope,  books  on  natural  his- 
tory, chemical  apparatus,  etc.  His  restless  spirit  caused  him  to 
drop  out  of  the  school  for  good  after  a  few  months. 

He  taught  school  in  the  neighborhood  of  Loudon  and  afterward 
in  the  High  School  of  the  county  for  three  years.  He  was  quite  suc- 
cessful and  was  much  esteemed  by  all  who  were  brought  in  contact 
with  him. 

We  now  find  Ryder  in  his  twenty-second  year  with  the  best 
equipment  it  was  possible  to  secure  for  him  in  a  rural  district.  His 
tastes  were  defined,  and  he  at  once  made  up  his  mind  to  devote  him- 
self to  the  study  of  science.  This  decision  was  quickened  by  the 
failure  of  his  father  in  business,  so  that  Ryder  was  thrown  entirely 
apon  his  own  resources.  Of  a  proud  disposition,  he  refused  all 
assistance  from  his  relatives,  and  learning  that  the  Jessup  Fund  of 
the  Academy  of  Natural  Sciences  of  Philadelphia  afibrded  assist- 
ance to  young  men  who  were  desirous  of  devoting  themselves  to  the 
study  of  natural  history,  he  came  to  Philadelphia  in  the  spring  of 
1874,  and  appealed  to  Mr.  Thomas  Meehan,  an  old  friend  of  his 
father,  for  advice.  Mr.  Meehan  states  that  Ryder  visited  him  at  his 
residence  in  Germantown.  His  funds  were  low,  and  to  save  money 
he  had  walked  the  entire  distance,  twelve  miles,  from  Philadelphia. 
Mr.  Meehan  was  interested  in  Ryder,  who  was,  however,  urged  not 
to  attempt  to  live  on  the  small  amount  of  five  dollars  a  week  per- 
mitted by  the  fund.  But  Ryder  was  not  to  he  deterred.  He  felt 
confident  that  he  could  in  some  way  manage,  and  accordingly, 
armed  with  a  letter  of  introduction,  he  visited  the  Academy  and 
made  formal  application.  This  was,  at  first,  unsuccessful,  but  in 
the  latter  part  of  the  year  he  was  duly  apjminted.  He  remained  in 
the  Academy  as  a  beneficiary  of  the  Fund  for  six  years. 

Little  is  known  of  his  private  life  during  the  greater  part  of  this 
time.  In  1879,  Mr.  J.  S.  Kingsley,  now  Profesj'or  of  Biology  in 
Tuft's  College,  Massachusetts,  was  his  associate,  and  through  him  it 
is  ascertained  that  Ryder  lived  on  the  top  floor  of  No.  1113  Chest- 
nut Street.  His  chamber  and  laboratory  were  one.  Upper  rooms 
in  business  blocks  were  then  cheap,  and  food  at  moderate  prices, 
offered  for  the  use  of  employes  of  newspaper  offices  in  the  neighbor- 
hood, could  be  obtained  day  and  night.  The  markets  and  restaur- 
ants of  Philadelphia  furnish  plain,  wholesome  food  at  rates  which 
compare  favorably  with  those  in  any  American  city.  Meals  at 
fifteen  cents  each  are  important  factors  in  solving  a  problem  of 
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living  on  seventy  cents  a  day.  It  was  the  custom  of  the  proprietor 
of  the  restaurant  frequented  by  Ryder  to  put  aside  for  him  the  oys- 
ter shells,  which,  after  each  meal,  vere  inspected  for  organisms.  In 
this  way  be  discovered  the  spouge  Camaraphytema.  Doubtless  tbe 
work  on  the  habits  aad  food  of  the  oyster,  on  which  Ryder's  &me  \a 
a  measure  rests,  began  in  these  desultory  studies. 

It  was  a  time  of  formative  plans.  Among  these  may  be  recalled — 
an  educatioual  scheme  by  which  the  teachers  in  the  public  schools 
were  to  be  prepared  for  imparting  the  elemeuts  of  biology  to  tbeir 
pupils;  a  course  of  popular  lectures  at  the  Wagner  Institute;  and  a 
series  of  papers  on  natural  history  for  a  Philadelphia  paper.  None 
of  these  came  to  anything. 

Such  a  life  in  a  region  of  stores  and  warehouses  is  well  enough  dur- 
ing the  week.  The  days  and  nights  are  separated  by  the  changes  in 
light — but  not  by  changes  in  habit.  But  on  Sunday  tbe  business  part 
of  a  city  is  but  little  better  than  a  desert.  Ryder  was  in  the  habit 
of  spending  this  day,  when  tbe  season  favored  his  so  doing,  in  the 
suburban  districts,  or  in  Fairmount  Park.  It  was  on  such  excur- 
sions he  discovered  SeolopendreHa  and  Eurypavroptis. 

The  previous  education  of  Ryder  was  one  inadequatelyqualifying 
him  for  the  career  of  a  naturalist.  This,  indeed,  is  not  less  than  that 
required  to  equip  a  student  for  any  intellectual  career  whatsoever. 
How  immense  the  labor  when  one  is  compelled  to  equip  himself  I  The 
naturalist  must  be  a  linguist  (for  there  is  scarcely  a  modern  Euro- 
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Id  1880,  the  National  GrovemmeDt  was  desirous  of  having  investi- 
gations prosecuted  in  behalf  of  the  United  States  Fish  Commission  on 
the  life-history  of  the  American  food-fishes  and  other  aquatic  animal?, 
especiallj  their  embryology  and  growth,  the  character  of  their  food 
in  the  early  as  well  as  the  later  stages  of  life.  In  the  judgment  of 
Prof.  Baird,  who  was  at  that  time  Commissioner,  no  one  in  the 
country  possessed  the  qualifications  to  meet  the  provisions  of  such 
investigations  in  so  high  a  degree  as  Dr.  Ryder. 

He  was  at  once  invited  to  undertake  the  work,  which  not  only 
gave  him  an  opportunity  of  systematizing  his  studies  (these  were 
already  embracing  the  higher  problems  in  biology),  but  had  the 
advantage  of  placing  him  in  a  better  paid  position. 

It  is  true  that  up  to  this  date  Ryder  had  given  no  special  atten- 
tion to  fishes,  but  he  had  obtained  a  general  knowledge  of  the  sub- 
ject at  the  Academy,  his  inherited  talent  for  invention  lent  itself 
readily  to  the  details  of  field-work,  while  his  acquaintance  with 
the  lower  forms  of  aquatic  life  fitted  him  for  the  study  of  the  food 
of  fishes,  the  study  of  their  young  stages,  their  parasites,  etc' 

Dr.  Ryder  always  referred  to  this  period  with  interest.  His  first 
detail  was  to  the  field,  but  in  1882,  Prof.  Baird  transferred  him  to 
the  National  Museum,  occasionally  only,  assigning  him  to  field- 
work.  He  was  extraordinarily  active  during  the  six  years  he  re- 
mained on  the  Commission.  He  contributed  twenty-nine  papers  on 
the  oyster  and  oyster-culture,  and  fifly  papers  on 'the  development 
of  fishes,  their  food  material  and  methods  of  development.  All  his 
contributions  were  carefully  prepared  and  showed  extensive  knowl- 
edge of  the  subjects  treated.  He  discovered,  in  1888,  a  byssus  in 
a  young  stage  of  the  long  clam  3fya  arenaria.  Prof.  Baird,  in 
commenting  on  this  discovery  in  his  report  for  that  year,  believed  '*  it 
to  be  of  economic  importance  since  the  young  individuals  now  can 
be  freely  handled  and  transported."  Mr.  Bashford  Dean  remarks  : 
**  I  have  heard  it  said  that  Dr.  Ryder  had,  in  his  scientific  work, 
grown  up  with  the  Commission  ;  it  might,  I  think,  be  said  even  as 
justly  that  the  Commission  had,  in  a  measure,  grown  up  with  him."^ 
His  personality  and  methods  had  stamped  themselves  upon  every 

■(1)  The  following  papers,  prior  to  1880,  related  to  Dr.  Ryder's  contribu- 
tion to  ichthyology :  '*  On  the  Origin  of  Bilateral  Symmetry  and  the  Numer- 
008  Segments  of  the  Soft  Rays  of  Fishes ; "  **  Phosphorescence  of  very  Young 
Fishes ;  **  **  The  Psorosperms  found  in  AphredocUrus  sayanus,'* 

*  Memorial  Pamphlet. 
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offii:er  of  the  ConimisHion  to  which  he  had  been  originally  attacbed 
as  an  expert.  He  "  merited  the  confidence  and  esteem  of  every  one 
from  the  Commissioner  to  the  humblest  attendant." 

On  (he  occasion  of  his  resignation,  1886,  Prof  Baird  expressed 
himself  in  a  personal  letter  in  these  words  :  "  In  view  of  the  many 
years  of  your  connection  with  the  Fish  Commission,  and  tbe  valu- 
able services  which  you  bave  rendered  by  the  exercise  of  your  pro- 
fessional skill  and  ability,  I  accept  your  resignation  with  very 
great  regret, "  His  work,  however,  ou  the  Commission,  did  not  at 
once  cease.  He  was  employed  in  May  and  June,  1888,  to  investi- 
gate the  sturgeon  fisheries  in  the  Delaware  River.'  During  the 
remainder  of  the  summer  of  the  same  year,  he  had  charge  of  the 
station  at  Wood's  Hole. 

His  interest  in  the  study  of  Cetacea  began  while  on  the  Commis- 
sion. Although  his  work  on  this  subject  was  never  extensive,  pei^ 
haps  no  other  group  of  observations  better  illustrate  the  higher 
characteristics  of  his  mind. 

In  1886,  it  was  determined  by  the  authorities  of  the  University  of 
Pennsylvania,  at  tbe  suggestion  of  Prof  Horace  Jayne,  to  found  a 
chair  of  Comparative  Histology  and  Embryology.  As  stated  hy 
Prof.  Jayne,  "It  was  seen  that  a  course  was  needed  which  would 
give  students  a  thorough  knowledge  of  comparative  microscopic 
anatomy,  together  with  the  development  of  the  tissues  and  of  the 
different  kinds  of  animal  forms.'"  The  chair  was  offered  to  Dr. 
I{v,hT  and  ,wc<:vUh\.  l\n<wjU  "  he  he^iti.te.l  .i 
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have  never  enjoyed  until  this  season,  and,  unless  one  can  give  his 
"^hole  time  to  the  work  of  opening  hundreds  of  females  with  great 
<^re,  and  have  the  means  and  time  to  preserve  the  material  ob- 
tained, it  is  but  very  little  use  to  bother  with  the  subject.  I  have 
eviscerated  about  five  hundred  rats,  mice,  field-mice,  moles,  bats  and 
musk-rats.  I  have  a  fine  lot  of  embryos  of  all  stages  nicely  pre- 
served. Besides  this  I  have  obtained  two  hundred  and  fifty  spar- 
row's ^gs  in  all  stages  of  incubation,  which  I  have  also  put  in  good 
condition." 

After  an  experience  of  nine  years,  terminating  only  in  his  death, 
it  can  be  said  of  him  that  all  the  expectations  raised  at  the  time  of 
his  appointment  were  more  than  realized.  He  proved  himself  to  be 
a  diligent  teacher  and  an  esteemed  colleague.  As  matters  appear  to 
be  arranged  for  men  of  Ryder's  attainments,  a  university  position  is 
the  beet  available.  Speaking  for  the  personal  side  of  his  career,  it 
may  be  said  of  him,  as  I  am  sure  he  might  have  said  for  himself, 
that  to  receive  the  respectful  admiration  and  affection  of  pupils  and 
to  influence  for  good  the  mental  development  of  youth,  is  for  any 
man  a  sufficient  reward.  A  former  pupil,  Mr.  H.  F.  Moore,  says  of 
him :  "  What  he  may  have  lacked  in  some  of  the  usual  attributes 
of  a  successful  teacher  was  more  than  compensated  for  by  his 
keen  sympathy,  his  painstaking  care  and  his  skill  with  crayon  and 
pencil.  If  he  had  found  a  point  of  interest  in  his  work,  he  usually 
invited  us  to  enter,  and  would  unfold  to  us  his  hopes  and  aspira- 
tions with  the  enthusiasm  and  simplicity  of  youth.''  Yet,  after  all 
b  said,  one  must  agree  with  his  friend,  Mr.  W.  V.  McKean,  that 
*'  Ryder  was  essentially  the  kind  of  investigator  that  it  would  have 
been  a  public  benefit  to  have  established  in  an  amply  endowed  uni- 
versity chair,  so  that  he  might  be  entirely  free  to  pursue  his  re- 
searches unhindered  by  any  mere  task  work." 

Dr.  Ryder  enjoyed  perfect  health  until  1882,  when  he  contracted 
malaria  while  engaged  in  some  researches  in  connection  with  his 
work  on  the  Fish  Commission,  at  Ridge,  Maryland.  He  suffered 
from  a  recurrence  in  1888,  while  residing  in  Philadelphia.  About 
this  time  dyspepsia  announced  itself.  He  suffered  greatly  and  be- 
came much  emaciated.  In  the  summer  of  1890  he  visited  Europe, 
but  returned  scarcely  at  all  improved.  He  had  an  attack  of  the  pre- 
vailing influenza  in  1894,  and  from  this  time  more  serious  and  ob- 
scure impairment  of  the  general  health  ensued.  He  died  March 
26,  1895,  after  an  acute  illness  of  a  few  days,  aged  forty-three 
years. 
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Dr.  Ryder's  death  was  unexpected,  and  ezpresstona  of  regret  were 
univeraal.  The  daily  papers  published  detailed  accouuta  of  his  life 
and  services.  Immediately  after  the  death,  tbeBoard  of  TruBt«esof  the 
University  held  a  meeting,  at  which  Dr.  S.  Weir  Mitchell  made  a  feel- 
ing anaouncement.  The  Board  then  passed  the  following  resolution : 
"  The  Trustees  of  the  University  of  Pennsylvania  deplore  the  loss 
sustained  by  it  in  the  death  of  John  A,  Ryder,  Ph.D.,  Profeesor  of 
Comparative  Histology  and  Embryology.  Called  to  that  Chair  in 
1886,  he  quitted  for  it  a  congenial  field  of  labor  under  the  United 
States  Fish  Commission,  in  which  he  had  rendered  great  service  to 
the  Government,  and  acquired  for  himself  a  world-wide  reputation. 
Thenceforth,  he  devoted  himself  equally,  and  with  a  fidelity  and 
effectiveness  that  ended  only  with  his  life,  to  the  work  of  a  teacher 
and  that  of  an  investigator.  His  characteristic  traits  were  modesty, 
unselfishness,  and  sincerity  in  the  search  for  truth.  To  these  were 
added  a  rare  talent  for  investigation,  strong  intellectual  capacity, 
and  unremitting  industry  ;  and  these  inured  not  only  to  the  benefit 
of  the  school  in  which  he  taught,  but  to  the  distinct  advancement, 
both  in  theory  and  in  application  to  the  science  of  biology  to  which 
his  life  was  consecrated." 

The  funeral  services  were  conducted  by  Prof.  George  F.  Fuller- 
ton,  Vice  Provost,  and  the  Rev.  Dr.  H.  C.  McCook.  His  body  was 
cremated. 

A  memorial  meeting,  held  in  the  hall  uf  the  Academy  of  Natural 
Sciences  of  Philadelphia,  April  10th,  was  participated  in  by  mem- 

ntativee 


.]  NATURAL  SCIENCEB  OF  PHILADELPHIA.  231 

IL 

3>r.  Ryder  was  a  man  of  restleds  mental  activity.    Plan  after  plan 
discussed  in  his  early  letters.     No  defence  was  offered  for  this 
of  spirit     On  the  contrary,  he  says  in  one  of  his  outbursts : 
**  X  see  more  worlds  ahead  of  me  to  conquer,  so  that  I  have  little 
tine  to  attend  to  number  one,  that  often  restive  and  troublesome 
i>er80D  who  is  always  reaching  for  toys  he  ought  not  to  have,  greatly 
t;o  the  disadvantage  of  more  serious  matters."    Circumstances  an- 
nulled most  of  his  numerous  enterprises,  but  the  ideas  were,  without 
exception,  admirable,  and  some  of  them  were  afterward  realized  by 
others.     In  1879,  he  proposed  to  establish  in  Philadelphia,  in  con- 
junction with  Mr.  W.  C.  Seal,  a  depot  of  material  for  biological 
laboratories  and  class-room  demonstrations.     It  was  intended  that 
Ur.  Seal  would  collect  and  preserve  the  specimens  which  Dr.  Ryder 
would  undertake  to  identify  and  to  furnish  all  other  information. 
It  was  designed  to  embrace  marine  and  fresh-water,  as  well  as 
terrestrial  forms.     In  association  with  his  friend,  Mr.  J.  8.  Kingsley, 
he  at  one  time  thought  of  writing  a  book  ou  the  infusoria,  a  work 
that  yet  remains  a  de^sideratum.     Dr.  Ryder  had  a  ready  knowledge 
of  the  group.    In  later  years  he  constantly  reverted  to  it  for  illustra- 
tion in  his  studies  of  the  movements  of  protoplasm.     A  third  under- 
taking on  the  embryology  of  fishes  was  proposed.     It  never  went 
further  than  the  title-page.     In  1887,  he  seriously  contemplated  a 
text-book  on  general  embryology.     It  was  to  be  "  copiously  illus- 
trated and  to  set  forth  the  principles  from  new  points  of  view."    To 
this  task  he  intended   devoting  two  or  three  year?.     In  1893,  he 
published,  under  the  auspices  of  the  University  of  Pennsylvania,  a 
pamphlet  entitled  "The  Synthetical  Museum  of  Comparative  Anat- 
omy as  the  Basis  for  a  Comprehensive  System  of  Research." 

It  is  a  remarkable  fact  that  Dr.  Rvder,  in  his  active  and  versa- 
tile  career,  never  wrote  an  extended  memoir.  Evervtliin;^  he  pre- 
pared for  the  press  was  the  direct  outcome  of  the  practical  ta-»k8 
upon  which  he  was  officially  engaged. 

His  work  in  zoology*  was  not  large.  Reference  to  the  bibli- 
ography shows  that  twelve  paper*  may  l>e  so  classified.     He  once 

'Dr.  Bjder  made  a  few  observations  in  ph^'T-iologi'-al  U>iany.  Vjirlr  in  hi«! 
career,  viz.,  1877,  he  noted  the  di>i»>«iiion  of  the  tendril-  of  ('or^-nlnj'.  i„'li*'u^ 
to  twine  (Proc.  A.  N.  S.,  1877.  3  .  In  1870  he  oJi-erved  th<;  hon^-y-glandi 
of  the  leaves  of  Cataipa,  and  the  habit*'  of  be«s  resj>eciinff  thfrru  '  Vr^:.  A.  N, 
a,  1879,  6;  Pastime,  l^Sl.  II.  S:  Am.  Nat.,  1^7-,  4.; 
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said, "  The  species  makers  are  caviare  to  me."  But  be  himself  did 
not  escape  the  fat«  of  moet  hioIogisM  in  the  making  of  species. 

I  have  given  my  impressions  of  his  disiDclination  to  study  species 
elsewhere :'  "  In  competent  hands  the  elucidation  of  species  is  not,  as 
it  has  opprobriously  been  said  to  be,  a  dullard's  task  of  taking  an 
inventory  of  nature,  but  the  study  of  the  ultimate  forms  which  those 
organisms  assume  which  breed  true.  The  shifting  of  color  schemes, 
the  exhibition  of  the  effects  of  food  and  climate  on  size  in  whole  or 
in  parts,  and  of  other  causes  by  which  minute  diSerentiations  are 
started  and  maintained, are  of  unending  interest,  and  worthy  of  the 
best  powers  of  the  naturalist.  If  Ryder  had  been  more  closely  iden- 
tified than  be  was  with  the  careers  of  the  great  academicians  who 
had  preceded  him,  it  would  in  no  whit  have  detracted  from  the 
value  of  his  philosophical  labors.  One  cannot  but  regret,  if  for  no 
other  reason  than  for  his  health's  sake,  that  he  discontinued  those 
fruitful  excursions  to  our  woods,  ponds  and  rivers,  by  which  he  con- 
tributed so  notably  to  our  micro-fauna." 

While  Dr.  Ryder  did  not  identify  himself  with  zoology,  his  repu- 
tation may  be  ^aid  to  rest  in  great  part  upon  his  labors  on  the 
morphology  of  the  early  stages  of  the  development  of  fishes.  This 
work,  for  the  most  part,  represents  that  accomplished  by  him  as  an 
expert  on  the  Fish  Commission.  His  interest  in  the  subject  of  the 
nature  of  species  was,  however,  a  deep-seated  one,  and  he  was  con- 
stantly reviewing  masses  of  data  which  he  had  accumulated  in  at- 
tempting to  explain  the  tenets  of  evolution.  That  these  attempts 
should  have  been  largely  in  the  direction  of  dynamics  was  to  be  ex- 
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oeases ;  their  relations  as  a  whole ;  their  relations  to  the  ini\scle8 ; 
their  form,  arrangements,  etc.,  all  proclaim  a  common  law :  while 
every  abnormality,  injury,  reparative  expedient,  still  further  strength- 
ens it  in  my  mind,  and  is  the  only  thing  that  will  demonstrate  to 
the  world  the  trutlis  of  the  doctrines  of  unity  of  law  and  universal 
evolution.  It  completes  Darwin's  work  on  a  grander  scale  than 
Darwin  ever  dreamed  of  It  still  further  declares  that  there  is  one 
eternal  ever-active  cause,  operating  in  lines  of  constant  and  mathe- 
matical precision.  If  Dr.  Haughton,  of  Cambridge,  can  demon- 
strate the  mathematics  of  the  bones  and  muscles,  surely  some  one 
else  can  study  the  dynamics  that  creates  them." 

EBs  first  work  in  speculative  biology  was  an  attempt  to  explain 
by  such  reasoning  a  law  of  reduction  of  digits  in  the  mammalia.^^ 
In  the  same  year  he  endeavored  to  establish  a  dynamical  theory  to 
account  for  the  modifications  in  the  forms  of  tooth  structure  and  to 
correlate  this  structure  with  the  shapes  of  the  lower  jaw  and  other 
parts  of  the  skull.  In  the  following  year  he  discussed  the  mechanical 
genesis,  d^eneration  and  coalescence  of  vertebral  centra  in  a  gigan- 
tic extinct  armadillo. 

He  developed  a  theory  on  the  origin  of  the  amnion  in  1886,  and  his 
explanation  of  the  different  types  of  placentae  in  1887.  In  1889  he 
defended  the  thesis  "  that  the  segmentation  of  the  soft  rays  of  the 
fins  of  fishes  are  simply  fractures  due  to  flexures,  and  that  on  the 
caudal  fin  they  possess  probably  the  same  direction  as  the  inter- 
myomeric  fissures.""  Ryder's  bibliography  contains  fourteen  titles 
of  papers  which  illustrate  similar  lines  of  reasoning. 

In  the  same  year  we  have  evidence  of  additions  to  his  methods, 
for,  while  keeping  to  the  lines  already  indicated,  he  added  others  of 
a  different  character,  and  sustained  by  broadly  contrasted  methods 
of  expression.  Allusion  is  made  especially  to  his  studies  of  the  con- 
tractility of  protoplasm,  which  is  first  mentioned  in  his  paper,  "  On 
the  Fore  and  Aft  Poles,  the  Axial  Differentiation  and  a  Possible 
Anterior  Sensory  Apparatus  of  Volvox  minor"  and  in  his  paj)er  on  the 
"  Origin  and  Meaning  of  Sex."  These  papers  began  a  series  which 
(included  in  the  bibliography  under  numbers  174, 186, 190  and  191) 
dealt  not  so  much  with  problems  in  dynamics  as  with  the  old  vital 
doctrines,  or,  as  would  be  expressed  in  modern  phrase,  metabolism. 
"  The  Origin  and  Meaning  of  Sex  "  appeared  in  the  Biological  Bui- 

"Law  of  Digital  Reduction,  Proc.  A.  N.  S.,  1877. 
"  E.  D.  Cope,  Memorial  Pamphlet. 
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letin,  Univ.  of  Penna.,  1889.  Extensions  of  opiDion  were  printed 
in  the  Proeeedinga  of  the  Academy,  1S89,  Knd  in  the  Ameriean 
Naiuralist,  1889,  501.  He  held  that  over-nutrition  led  to  sU  fonns 
of  sexual  reproduction ;  that  the  male  and  female  elements  are  con- 
trasted in  thdr  tendency  to  undergo  segmentation — the  female  ele- 
ment having  lost  the  power  to  undergo  luch  segmentation  spontane- 
ously (excepting  in  parthenogeneaiB), — while  the  male  element  is 
accompanied  by  an  increase  of  segmental  power,  *  *  *  * 
"Sex  probably  arose  simultaneously  and  independently  in  both 
female  and  male  as  soon  aa  certain  cells  of  coherent  groups  became 
over  nourished,  and  incapable  of  further  segmentation  unlen 
brought  into  contact  and  fused  with  the  minute  male  element,  or 
one  which  is  the  product  of  an  increase  of  segmentational  power 
which  is  transferred  to  the  female  element  in  the  act  of  fertiliEation." 
Important  applications  were  made  of  the  hypothesifi  to  the  study,  of 
variation,  the  evolution  of  sexual  characters,  and,  as  the  author  be- 
lieved, a  conaiBtent  and  simple  theory  of  inheritance  which  is  in 
harmony  with  all  the  facts  of  reproduction.  At  this  time  be  was  in 
a  state  bordering  on  exaltation.  "  I  sat  up  late  last  night  after  the 
whole  thiag  fiashed  across  my  mind  in  an  iastant,"  he  writes,  "and 
did  not  sleep  for  two  hours  after  I  went  to  bed  because  my  brain 
was  going  like  a  dynamo,  thinking  out  detail  after  detail  of  my  hy- 
pothesis. *  *  *  *  Wolfe  and  Schwann  mark  two  eras  in  the 
history  of  hypothesis.  I  shall  mark  a  third  if  I  live  to  complete 
the  sketch  of  the  vast  hypothesis.    *    *    *    *    My  disappoint- 
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of  interpretation  of  the  fiicts  of  morphology."  In  another  place,  an 
addreflB  entitled  "  Dynamics  in  Evolution/'  1893,  he  said,  "  experi- 
mental investigations  in  embryology  will  make  no  solid  progress 
until  the  mischievous  influence  of  such  speculations  have  been  eradi- 
cated from  the  minds  of  the  present  generation."  These  opinions 
remained  unmodified  to  the  day  of  his  death.  Perhaps  the  best  ex- 
pression of  his  views  can  be  found  in  a  lecture  delivered  at  Wood's 
Hole,  1894,  and  a  second  lecture  entitled  "A  Dynamical  Hypothe- 
sb  of  Inheritance." 

The  last  phase  of  his  scientific  life  is  the  most  instructive,  namely, 
that  relating  to  the  application  of  geometry  and  the  difierential  cal- 
culus to  the  study  of  organic  forms.  The  idea  that  anatomy  and 
mathematics  can  be  of  mutual  assistance  generally  comes  to  savants 
too  late  for  practical  use.  Against  the  example  of  Helmholtz  we  cite 
many  failures.  Mathematics  came  to  John  Goodsir  too  late  for 
anatomy,  and  anatomy  to  Fechner  too  late  for  mathematics.  When 
Byder  saw  the  necessity  of  preparing  himself  in  these  sciences 
(for  his  early  training  had  excluded  them),  he  set  to  work  to  supply 
the  defect  with  characteristic  energy.  He  studied  geometry  and  the 
calculus  in  spare  hours.  He  became  enthusiastic  for  them.  He 
declared  geometry  to  be  the  noblest  of  the  sciences.  He  read  the 
writings  of  Lord  Kelvin  carefully ;  his  admiration  for  them  was 
unbounded.  At  the  time  of  Ryder's  death,  two  works  lay  on  the 
bed,  one  was  a  text-book  on  the  difierential  calculus,  the  other  a 
volume  of  Lord  Kelvin's  works. 

It  is  difficult  to  fix  a  time  when  the  mathematical  explanation  of 
the  mechanics  of  evolution  occurred  to  him.  We  have  seen  that  he 
was  influenced  by  Haughton  as  early  as  1874.  If  we  can  draw  an 
inference  from  the  reading  of  the  paper  entitled  **  The  Fore  and  Aft 
Poles  of  Volvox  minoTy*  previously  quoted,  and  again  the  essay 
"  The  Polar  Differentiation  of  Volvox  minor  "  and  "  Specialization  of 
Possible  Anterior  Sense  Organs"  (No.  174,  Bibliography),  the  idea 
apparently  suggested  itself  by  studies  in  the  early  Academy  days  on 
the  infusoria  and  later  on  the  development  of  simple  organisms. 
The  same  conception  occurs  in  his  papers  on  "  Energy  in  Biological 
Evolution ;  "  *'  Of  the  Representation  of  the  Relative  Intensity  of  the 
Conflict  Between  Organisms ; "  "  Energy  as  a  Factor  in  Organic 
Evolution ;  "  "  Mechanical  Genesis  of  the  Form  of  the  Fowl's  Egg  ; " 
**  The  Adaptive  Forms  and  Vortex  Motions  of  the  Substance  of  the 
Red  Blood  Corpuscles  of  Vertebrates ; "  **  The  Correlation  of  the 
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Volumes  and  Surfaces  of  OrgaDisms.""  One  of  the  last  demonstra- 
tioDB  he  made  was  at  a  meeting  of  the  Bibliographical  Gub  of  the 
UnlTemty  of  Pennsylvania,  when  he  exhibited  contractile  films  of 
gelatin  in  UlustraUon  of  the  mechanical  conditions  underlying  the 
problem  of  the  arrangement  of  the  convolutions  of  the  brun. 

In  January,  1890,  he  writes ;  "  It  is  my  bnpe  to  reduce  the  doc- 
trine of  evolution  into  a  simple  realization  of  Newtonian  prindples. 
The  three  great  Newtonian  laws  of  motion  are  at  the  bottom  of  the 
whole  matter.  Some  day  I  shall  be  able  to  tell  a  great  deal  that  I 
have  kept  to  myself  in  order  to  test  its  truth.  »  *  *  *  I  am  ' 
engaged — and  will  be  hereafter  almost  entirely — in  determining  the 
factors  and  proceesea  which  have  effected  the  evolution  and  diverg- 
ence of  species.  *  *  *  *  I  have  at  last  worked  out  a  new 
theory  of  inheritance  which  must  ultimately  replace  those  of  Weis- 
mann  and  Darwin,  or  at  least  furnish  the  foundation  by  which  the 
data  and  phenomena  of  variation  and  inheritance  can  be  co-ordi- 
nated with  the  great  universal  principle  of  the  doctrine  of  the  con- 
servation of  energy.  The  speculations  of  Darwin,  Haeckel,  Wets- 
mann,  Brooks,  DeBries,  Strassburger  and  Nageli  looking  to  a  theory 
of  inheritance  are  irreconcilable  with  the  fundamental  postulates  of 
physical  science,  and  must  be  abandoned.  This  also  renders  the 
conflict  between  the  hypothesis  of  Darwin  and  those  of  Lamarck  one 
of  primary  importance,  and  sharply  defines  the  line  of  battle  be- 
tween  the  thinkers  who  range  themselves  under  the  banner  of  one 
or  the  other  of  these  prophets  of  transform  ism." 
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of  nervous  temperament.  His  complexion  was  light — the  hair 
flaxen.  He  was  plain — almost  careless — in  his  dress.  He  had  a 
habit  of  sitting  cross-l^ged  and  swinging  one  foot  when  deeply 
engaged  in  thought  or  study.  He  was  of  a  genial  disposition  and 
enjoyed  gatherings  with  his  students  after  class  hours,  or  discussions 
with  his  colleagues  and  friends  at  the  Academy  and  other  places. 
His  learning  was  great,  especially  in  contemporary  literature,  and 
nothing  appeared  to  give  him  so  much  pleasure  as  talking  of  the 
work  of  his  co-laborers ;  but  he  disliked  what  are  called  "  social 
functions,"  and  toward  the  latter  part  of  his  life  was  rarely  present 
at  them.  From  the  beginning  of  his  scientific  career  to  his  later 
years  he  did  not  require  much  sleep,  taking  about  six  hours  daily, 
though  his  habits  in  this  resprct  were  never  regular.  He  had  great 
energy  of  mind,  and  power  of  accomplishing  a  large  amount  of  brain 
work.  His  memory  was  remarkably  retentive — he  never  forgot 
anything  he  once  heard  or  read.  In  addition  to  his  early  attain- 
ment of  German,  he  read  for  scientific  purposes  French,  Italian, 
Spanish,  Dutch,  Danish,  Swedish  and  Russian. 

His  sense  of  duty  was  highly  developed.  He  believed  that  the 
power  of  the  will  over  action  was  practically  without  limit.  Yet 
the  motive  for  the  exercise  of  the  will  must  be  from  within.  Hence 
can  be  explained  his  apparent  obstinacy  of  disposition  as  a  child ; 
his  aversion  to  class  work  at  school ;  and  his  independence  of  con- 
vention, both  as  to  thought  and  action  in  mature  life. 

Sometime  prior  to  bis  appointment  on  the  Fish  Commission,  Mr. 
W.  V.  McKean  invited  him  to  write  articles  on  natural  history  for 
the  Public  Ledger,  But  Ryder  could  not  overcome  a  distrust 
that  his  essays  would  be  too  technical  fur  popular  favor.  That  he 
should  have  declined  an  offer  apparently  so  advantageous  to  himself 
at  a  time  when  he  needed  money,  is  an  evidence  of  the  rigid  scrutiny 
to  which  he  subjected  all  his  actions.  None  but  his  most  intimate 
friends  knew  of  the  costs  he  often  paid  to  maintain  his  freedom 
of  mental  action.  They  were  met  without  a  murmur.  But  in  their 
payment  he  doubtless  drew  largely  on  that  vital  energy,  without 
which  long  life  is  impossible.  His  dearest  friend  said  of  him,  '*  his 
self-sacrificing  devotion  cost  bim  bis  life." 

But,  under  the  stem  repression  lay  a  child-like,  affectionate 
nature.  He  was  not  happy  unless  he  had  one  or  more  of  his  family 
with  him ;  he  was  continually  writing  to  the  absent  ones.  His 
domestic  letters  contain  full  accounts  of  how  he  lived,  whom  he  met. 
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and  of  hig  enthusiagm  for  bis  diBCOveriea.  Those  vbo  knew  bim 
only  as  a  scientiBt,hadbutlittlQ  conception  of  thespirit  that  actuated 
him,  Hia  work  was  DOt  a  Beriea  of  mere);  Intellectual  achioTementa, 
but  back  of  it  all  lay  the  feeling  that  be  was  bringing  something 
bright  and  interesting  from  the  outside  worid  to  adorn  the  home. 

His  affection  for  kin  extended  to  his  friends.  His  relations  with 
Prof.  Baird  were  almost  those  of  a  son.  His  anxiety  and  distresB  at 
Prof.  Baird's  last  illness  found  expression  in  all  the  letters  he  wrote 
at  that  time.  As  is  common  with  such  natures,  bis  sense  of  justice 
was  keen,  though  no  instance  can  be  shown  in  which  his  indignation 
was  not  excit^  by  the  general  sense  of  wrong  implied  in  the  situa- 
tion rather  than  by  any  personal  feeling. 

Dr.  Ryder's  religious  training  was  that  of  the  strict  orthodox 
Christian  faith  as  expressed  in  the  teachings  of  the  Mennonites. 
His  paternal  grandmother  who  directed  his  education  was  a  woman 
of  deep  piety.  For  the  faitb'of  his  parents  be  always  entertained 
the  profoundest  respect,  and  at  least  toward  the  latter  part  of  bis 
life  was  inclined  to  return  to  it.  At  the  age  of  eighteen  be  studied 
the  Bible  closely ;  and,  ever  afterward,  no  matter  how  limited  his 
travelling  efiecte,  a  copy  of  the  Kew  Testament  was  always  among 
them.  Though,  as  shown  by  bis  letters,  he  depart«d  from  the  ten- 
ets of  his  early  education,  one  cannot  doubt  that  be  retained  all  the 
force  of  a  severe  mental  and  moral  discipline  that  such  teaching 
implies.  He  was  faithful  in  friendship;  singularly  frank  and  sin- 
cere in  disposidon  ;  and  disliked  violeut  language,  dispute  or  critic- 
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was  much  influenced  by  the  teachings  of  the  Stoics.  "  I  would 
strongly  advise  you/'  said  he  to  a  friend,  ''to  get  hold  of  the 
thoughts  of  Marcus  Aurelius,  when  you  are  most  provoked  or  vexed 
in  spirit,  and  take  their  lessons  to  heart.  Epictetus  will  do  equally 
welly  only  I  think  Marcus  is  calculated  to  humble  and  content  a 
man."  His  letters  contain  many  expressions  of  trust  in  an  infinite 
beneficence,  and  he  would  have  agreed  with  Epictetus  as  to  "  whither 
dost  diou  tend  after  death,  that  is  to  nothing  dreadful,  but  to  a 
place  from  whence  thou  camest,  to  things  friendly  and  akin  to  thee." 
We  admire  Ryder  not  so  much  for  what  he  accomplished  as  for 
the  indomitable  spirit  that  actuated  him.  With  imperfect  equip- 
ment, with  engrossing  occupation,  and — for  much  of  his  intellectual 
life  at  least — with  impaired  health,  he  attempted  the  solution  of  the 
most  difficult  problems.  It  is  not  for  us  to  consider  in  what  degree 
he  sacoeeded.  Had  Bacon,  Franklin  or  Darwin  died  at  forty-three, 
or  had  their  days  been  absorbed  as  his  had  been,  in  cares  and  the 
routine  of  task  work,  how  much  less  would  have  been  their  achiev- 
ments  I  It  is  enough  for  us  to  know  that  we  are  studying  in  Ryder's 
life  phenomena  of  a  mind  of  the  first  order,  and  that  we  have  lost 
by  his  death  one  of  the  brightest  of  the  group  of  workers  to  which 
he  belonged. 

THE  PUBLISHED  SCIENTIFIC  PAPERS  OF  JOHN  A.  RYDER. 

BY  H.  F.  MOORE,  PH.  D. 

This  bibliography  was  originally  prepared  for  the  Proceedings  of 
the  Ryder  Memorial  Meeting  but  the  committee  having  that  publi- 
cation in  charge  pointed  out  that  the  importance  of  Dr.  Ryder's 
work  demanded  for  it  greater  publicity  than  that  medium  would 
afford.  It  was  suggested  that  it  would  be  most  fitting  to  publish  it 
with  the  preceding  memoir. 

The  list  of  papers  given  is  supposed  to  be  complete,  being  pre- 
pared partly  from  memoranda  left  by  Dr.  Ryder  and  partly  by 
research  in  the  bibliographies  of  the  Zoological  Record  and  of  the 
several  journals  as  well  as  in  the  sources  of  original  publication. 

The  citations,  with  one  or  two  exceptions,  have  been  verified,  and 
the  appended  notes  are  partly  from  the  Zoological  Record,  partly 
Dr.  Ryder's  and  partly  by  the  compiler.  The  list  is  given  under 
three  heads :  Original  Research ,  comprising  2 1 5  titles ;  Descriptions 
of  New  Scientific  Apparatus,  4  titles ;  and  Translations  and  Re- 
views, 59  titles ;  a  grand  total  of  278  papers  published  between 
1877  and  1895. 
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ORIGINAL   BESEARCH. 

1 — Oq  the  laws  of  digital  reduction.  Amer.  Nat.,  Oct.,  1877, 
pp.  603-607.  (Pointa  out  the  modes  of  modification  of  the  digits 
i  It  reeponae  to  the  methods  of  use  in  the  different  forms  of  m&mmn- 
lia). 

2 — On  the  evolution  and  homologies  of  the  incisors  of  the  horae. 
Proc.  Acad.  Nat.  Sci.  Phila.,  1877,  pp.  152-154,  4  figs,  in  text 
(Traces  tbe  history  of  the  "  pit  "  or  "  mark "  in  the  incisors  from 
the  earl;  equine  forma  to  the  existing  domestic  horse). 

3 — Note  on  the  color  variation  in  mammals.  Proc,  Acad.  N«t. 
Sci.  Phila.,  1877,  pp.  272-273.  (Discusses  the  probable  causes 
which  lead  to  a  disturbance  of  tbe  symmetry  of  coloration  observed 
in  wild  animals  when  brought  under  tbe  influence  of  domesticatioD, 
assigning  as  that  cause  the  protection  which  they  receive  under  the 
latt«r,  as  a  result  of  which  asymmetrical  and  parti-colored  individ- 
uals are  protected  and  preserved  to  perpetuate  their  peculiarities, 
wild  individuals  of  that  character  the  more  readily  becoming  the 
prey  of  enemies). 

4— On  the  growth  of  Cocculus  indicus.  Proc.  Acad.  Nat.  Sci. 
Phila.,  1877,  pp.  284-285.  (Points  out  the  habit  or  tendency  of  the 
terminal  part  of  the  newer  apical  growth  to  twine). 

5 — Tbe  significance  of  the  diameters  of  the  incisors  in  rodents. 
Proc.  Acad.  Nat.  Sci.  Phila.,  1877,  pp.  314-318,  1  fig.  in  text 
(Points  out  the  fact  that  the  greatest  diameter  is  in  the  line  of  great- 
est stress  and  is  correlated  with  increased  use). 

6 — A  dog  with  supernumerary  toes.  Proc.  Acad.  Nat.  Sci., 
Phila.,  1877,  p.  321. 

7 — On  the  mechanical  genesis  of  tooth  forms.  Proc.  Acad.  Nat. 
Sd.  riiila.,  IB78,  |)p.4^80,  11    figs,  in  text.  _  (Tbjg  pajier  puiiita 
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15 — ^The  mechanical  genesis  of  tooth  forms.  Dental  Cosmos, 
XX,  1878,  pp.  46&-472.  Abstract  by  Dr.  C.  N.  Pierce  of  "  On 
the  mechanical  genesis  of  tooth  forms."  Proceedings  of  the  Acad- 
emy of  Natural  Sciences  of  Philadelphia,  1878,  pp.  45-80,  3  figs. 

16 — Addenda  to  etiological  views  expressed  in  a  paper  "  On  the 
mechanical  genesis  of  tooth  forms."  DNental  Cosmos,  XX,  1878,  pp. 
472-474. 

17 — The  gigantic  extinct  armadillos  and  their  peculiarities,  with 
a  restoration.  Popular  Science  Monthly,  XIII,  1878,  pp.  139-145, 
4  figs,  in  text  (Discusses  the  mechanical  genesis,  degeneration  and 
coalescence  of  vertebral  centra). 

18 — Morphological  notes  on  the  limbs  of  the  AmphiumidsB  as  in- 
dicating a  possible  synonymy  of  the  supposed  genera.  Proc.  Acad. 
Nat  Sci.  Pnila.,  1879,  pp.  14-15.  (Points  out  the  variation  in  the 
number  of  digits  in  the  same  specimen,  rendering  the  genus  Hura> 
nopns  untenable). 

19 — Further  notes  on  the  mechanical  genesis  of  tooth  forms. 
Proc.  Acad.  Nat  Sci.  Phila.,  1879,  pp.  47-51, 1  fig.  in  text 

20 — ^Notice  of  a  new  pauropod.  Proc.  Acad.  Nat.  Sci.  Phila., 
1879,  p.  139. 

21 — Description  of  a  new  species  of  Chirocephalus.  Proc.  Acad. 
Nat  Sci.  Phila.,  1879,  pp.  148-149,  3  figs,  in  text  (Chirocejjhalua 
holmanii  sp.  nov.). 

22 — Honey  glands  on  Catalpa  leaves.  Proc.  Acad.  Nat.  Sci. 
Phila.,  1879,  p.  161. 

23 — ^The  larva  of  Eurypauropw^  spinoaw,  Proc.  Acad.  Nat.  Sci., 
1879,  p.  164. 

24— Description  of  a  new  branchipod.  Proc.  Acad.  Nat  Sci. 
Phila.,  1879,  pp.  20(1-202,  1  fig.     {Streptocephalaa  sealii,  sp.  nov.). 

25 — The  gemmule  vs.  the  plastidule  sls  the  ultimate  physical 
unit  of  living  matter.    Amer.  Nat.,  1879,  pp.  12-20. 

26— On  the  origin  of  bilateral  symmetry  and  the  numerous  seg- 
ments of  the  soft  rays  of  fishes.     Amer.  Nat.,  1879,  pp.  41-43. 

27 — Ryder  on  the  mechanical  genesis  of  tooth  forms.  Amer. 
Nat,  1879,  pp.  446-449.  (Abstract  with  comments  by  Prof  E.  D. 
Cope,  of"  On  the  mechanical  genesis  of  tooth  forms."  Proc.  Acad. 
Nat  Sci.  Phila,,  1878,  pp.  45-80.  And  '*  Further  notes  on  the 
mechanical  genesis  of  tooth  forms."     Loc.  cit,  1879,  pp.  47-511 

28 — On  the  destructive  nature  of  the  boring  sponge,  with  obser- 
vations  on  its  gemmules  or  eggs.     Amer.  Nat,  1 879,  pp.  279-283. 

29 — Strange  habitat  of  a  barnacle  on  a  garpike.  Amer.  Nat, 
1879,  p.  453.     (Platylepaj*  fferomtn  Darw.  on  Lepidogteim). 

30^ — An  account  of  a  new  genus  of  minute  pauropod  myriapods 
{Eurtfpauropus  i*pinojfH/).  Amer.  Nat,  1879,  pp.  603^612, 1  pi.  and 
2  figs,  in  text.  C Eury pauropod idse,  fam.  nob.  Euryjtfturopi,M^jnn' 
ontf  gen.  et.  sp.  nov.). 

31 — Successive  appearance  of  ChiroeephahiM  and  Strepiocephnhui 
in  the  same  pond.    Amer.  Nat.,  1879,  p.  703. 
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32 — A  third  locaIit7  for  EurypawropoM.  Ajoat,  Nat^  1879,  pp. 
703-704. 

33 — A  probable  new  species  of  Phytoptut  or  Gall-mite.  Amer. 
Nat.,  1879,  pp.  704-705, 1  fig.  in  text 

34 — The  psorosperms  found  in  Aphredoderus  tayanui.  Amer, 
Nat.,  1880,  pp.  211-212,  6  figs,  in  text. 

36 — Seolopendrella  as  the  tyve  of  a  neir  order  of  articulates. 
Amer.  Nat,  1880,  pp.  375-376  (Symphyla). 

36 — Note  on  a  larval  Litkobita-\ika  myriapod.  Amer.  Nat.,  1880, 
p  376. 

Zl—Tnchopelalum.    Amer.  Nat,  1880,  p.  376. 

Z&—Icktktidium  oeellaium.    Amer  Nat,  1880,  p.  674. 

39 — On  tue  course  of  the  intestine  in  the  oTster.  Amer.  Nat, 
1880,  pp.  674-675. 

40 — Pbospborescence  of  very  young  fishes.  Amer.  Nat,  1880,  p. 
675. 

41 — On  the  occurrence  of  Freia  prodrieia  Wright  in  the  Cheea- 
peake  Bay.    Amer.  Nat,  1880,  pp.  810-811. 

42— jRAtptdorfendron  »p/end»d«m.  Amer.  Nat,  1880,  p.  811.  (The 
first  notice  of  this  monad  in  American  fresh- waters). 

43 — A  pale  variety  of  Polyxeneifasdeulatue.  Amer.  Nat,  1880, 
pp.  811-812. 

44 — On  Oanarapky$ema,  a  new  type  of  sponge.  Proc.  U.  8.  Nat 
MuB.,  Ill,  1880,  pp.  269-272, 1  pi.  (Camaraphytema  obaeura  gen. 
et  sp.  nov.). 

4.5 — List  of  the  North  American  species  of  myriapods  belonnng 
to  the  family  of  the  Lysiopetalidae,  with  a  description  of  a  blind 
form  from  Luray  Cave,  Virginia.  Proc.  U.S.  Nat.  Mus.,  Ill,  1880, 
pp.  524-520.     (ueacribes  Zt/;/<m"iiiiK  wJiitei,  geO.  et  sp.  nov.). 

46 — The  structure,  afliiiilies  ami  snei-ies  of&'o/oi" 
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51 — Development  of  the  Spanish  mackerel  (  Cybium  maeulatum). 
Bull.  U.  8.  Fish.  Comm.,  1, 1881,  pp.  136-172, 4  pis. 

52 — On  the  retardation  of  the  development  of  the  ova  of  the  shad 
(Aloaa  mpidiuima\  with  observations  on  the  egg  fungus  and  bac- 
teria. Bull.  U.  S.  Fish  Coram.,  1, 1 881,  pp.  177-1 90.  Including  an 
Spendix  on  the  histological  rationale  of  retardation,  also  in  Kep. 
&  Coram.  Fish  and  Fisheries,  1881,  pp.  795-811.  (2d  ed.  revised). 

53 — A  contribution  to  the  developraent  and  raorphology  of  the 
lophibranchiates  {Hippocampus  antiquorum,  the  sea-horse).  Bull. 
U.  8.  Fish  Coram.,  1, 1881,  pp.  191-199, 1  pi. 

54 — ^The  micropvle  of  the  egg  of  the  white  perch.  Bull.  U.  S. 
Fish  Coram.,  1, 1881,  p.  282. 

55— Development  of  the  silver  gar  (Belone  l(mgirostris\  with  ob- 
servations on  the  genesis  of  the  blood  in  embryo  fishes,  and  a  com- 
parison of  fish  ova  with  those  of  other  vertebrates.  Bull.  U.  6.  Fish 
Coram.,  1, 1881,  pp.  283-301,  3  pis. 

56 — On  the  nuclear  cleavage-figures  developed  during  the  seg- 
mentation of  the  germinal  disk  of  the  egg  of  the  salmon.  Bull.  U. 
S.  Fish  Comra.,  1, 1881,  pp.  335-339, 1  pi. 

57 — Notes  on  the  breeding,  food  and  green  color  of  the  oyster. 
Bull.  U.  8.  Fish  Corara.,  1, 1881,  pp.  403-419. 

58— Additional  observations  on  the  retardation  of  the  develop- 
ment of  the  ova  of  the  shad.  Bull.  U.  S.  Fish  Comm.,  1, 1881,  pp. 
422-424. 

59 — ^The  protozoa  and  protophytes  considered  as  the  primary  or 
indirect  source  of  the  food  of  fishes.  Bull.  U.  8.  Fish  Comm.,  1, 
1881,  pp.  236-251 ;  and  Rep.  U.  8.  Comm.  Fish  and  Fisheries,  1881, 
pp.  755-770.    (2d  ed.  revised). 

60 — Notes  on  some  of  the  early  stages  of  development  of  the  clam, 
or  mannanose  (Mm  arenaria  Linn.).  Report  of  T.  B.  Ferguson,  a 
Coramissioner  of  Fbheries  of  Maryland,  for  1881,  pp.  81-91, 11  figs. 

61 — ^An  account  of  experiments  in  oyster-culture  and  observations 
relating  thereto,  made  at  St.  Jerome's  Creek,  Md.,  during  the  sum- 
mer of  1880.  Report  of  T.  B.  Ferguson,  a  Coramissioner  of  Fisher- 
ies of  Maryland  for  1881, 15  figs,  in  text.  Appendix  A.,  pp.  1-64 
and  76-80  (First  Series). 

62 — Structure  and  ovarian  incubation  of  the  top  minnow  (Zy- 
goneeUs),  Forest  and  Stream,  Aug.  18,  1881.  (The  species  was 
afterwards  determined  to  be  Oambima  pairuelis,  and  the  subject  was 
treated  of  more  fully  in  No.  65  of  this  bibliography). 

63 — Incubation  of  shad  eggs  in  brackish  or  sea-water.  Sea- 
world,  Fishing  Gazette  and  Packer's  Journal,  Wednesday,  Oct.  12, 
1881. 

64 — Observations  on  the  species  of  planarians  parasitic  on  LimU' 
lus,  Amer.  Nat.,  1882,  pp.  48-51, 10  figs,  in  text,  of  egg-capsules, 
embryos  and  adult. 

65 — Structure  and  ovarian  incubation  of  Oambusia patruelis,  a 
top-rainnow.      Araer.  Nat.,   1882,   pp.  109-118.      (Describes  the 
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mods  of  viviparous  development  of  the  species  and  points  out  the 
early  absence  of  an  egg  membrane  and  the  existence  of  an  opening 
a  follicle  comparable  to  a  micropyle). 

'     »  ectoparaaitio 


in  the 


micropyl 

66 — Additional  note  on  the  egg-cases  of  plan 
on  LimnlM.     Araer.  Nat.,  1882,  p.  142-143. 

67 — Synopsis  of  the  Scolopendrellidae.  Proa  U.  S.  Ifat  Mua., 
V,  1882,  p.  234.  Uld  genus  Scolopendrella  subdivided  into  1.  Scut*- 
gerella  gen.  nov.  sp.  1,  S.  gratiae  Ryder  ;  sp.  2,  S.  imnuuxikUa  New- 
port. 2.  Scolopendrella  Gerv.  sp.  1,  mieroealpa  Muhr;  sp.  2, 
notwantha  Gerv. 

68— A  contrihutioa  to  the  embryography  of  osseous  fishes,  with 
special  reference  to  the  development  of  the  cod,  Qadiu  morrhva. 
Rep.  of  U.  S.  Comra.  of  Fish  and  Fisheries,  1882,  pp.  455-606, 12 
plates,  11  figs,  in  text. 

69 — Preliminary  notice  on  some  points  in  the  minute  anatomy  of 
the  oyster.  Bull.  U.  S.  Fish  Comm.,  II,  1882,  pp.  135-137.  (Poinls 
out  the  almost  complete  abseace  of  connective  tissues  in  tlie  body> 
mass  of  the  young  "  spat "). 

70 — Observations  on  the  absorption  of  the  yelk,  the  food,  feeding  , 
and  development  of  embryo  fishes,  comprising  some' investigations 
conducted  at  the  Central  Hatchery,  Armory  Building,  Washington, 
D.  C,  in  1882.    Bull.  U.  S.  Fish  Comm.,  II,  1882,  pp.  179-206, 1 
fig.  in  text. 

71 — The  microscopic  sexual  characteristics  of  the  Americao, 
Porluffueae  and  common  edible  oyster  of  Europe  compared.  BuIL 
U.  S.  FUh  Comm.,  II,  1882,  pp.  205-215.  Reprinted  in  Ann.  Hag. 
Nat.  Hist.,  VoL  XII,  1883,  pp.  37-48. 

""  —Note  on  the  organ  of  Bojanus  in  Ontrea  virginiea  Gmelio. 
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805.    (Shows  that  the  pigment  which  causes  the  coloration  is  prob- 
iUy  phyoocyanin). 

78— A  summary  of  recent  prepress  in  our  knowledge  of  the  cul- 
ture, growth  and  anatomy  of  the  oyster.  Forest  and  Stream,  Nov. 
80, 1882,  Vol.  XIX,  pp.  351-352. 

79 — Notes  on  the  breeding,  food  and  cause  of  green  color  of  the 
oyster.  Trans.  Amer.  Fish  Cult.  Assoc.  Eleventh  Ann.  Meet.,  N. 
Y.,  1882,  pp.  57-59.  Also  Forest  and  Stream,  1882,  May  25th, 
pp.  331  and  332,  and  June  1st,  pp.  349-351. 

80 — On  the  green  color  of  the  oyster.  Amer.  Nat,  18S3,  pp.  86- 
88. 

81 — ^A  correction.  Amer.  Nat.,  1883,  pp.  98-99. 

82 — ^Theodore  Gill  and  John  A.  Ryder.  Diagnoses  of  new  genera 
of  nemichthyoid  eels.  Proc.  U.  S.  Nat  Mus.,  VI,  1883,  pp.  260- 
262. 

83 — Theodore  Gill  and  John  A.  Ryder.  On  the  anatomy  and 
relations  of  the  Eurypharyngidae.  Proc.  U.  S.  Nat  Mus.,  VI,  1883, 
pp.  262-273. 

84 — On  the  thread-bearing  eggs  of  the  silversides  (^Menidia). 
Bull.  TJ.  S.  Fish  Comm.,  Ill,  1883,  pp.  193-196,  4  figs,  in  text 

85— Preliminary  notice  of  the  development  and  breeding  habits 
of  the  Potomac  cat-fish  Amiurvs  albidun  (Le  Sueur)  Gill.  Bull.  U. 
a  Fish  CJomm.,  Ill,  1883,  pp.  225-230. 

86 — Rearing  oysters  from  artificially  fertilized  eggs,  together  with 
notes  on  pond-culture,  etc.  Bull.  U.  S.  Fish  Comm.,  Ill,  1883,  pp. 
281-294.  New  Zealand  Journal  of  Science,  I,  No.  10, 1883,  pp. 
455-459. 

87 — Report  on  the  abnormal  appearance  of  some  shad  eggs  from 
a  fish  kept  in  confinement  at  Havre  de  Grace,  Maryland.  Bull.  U. 
a  Fish  Comm.,  lU,  1883,  p.  440. 

88 — Rearing  oysters  from  artificially  impregnated  eggs.  Science, 
1,1883,  pp.  60-62. 

89 — Tne  law  of  nuclear  displacement,  and  its  significance  in  em- 
bryology.   Science,  I,  1883,  pp.  273-277. 

90 — Protozoan  parasites  of  the  oyster.  Science,  I,  1883,  pp.  567 
-668. 

91 — Rearing  oysters  from  artificially  fertilized  eggs  at  Stockton, 
Md.    Science,  II,  1883,  pp.  463-464. 

92 — Primitive  visual  organs.     Science,  II,  1883,  pp.  739-740. 

93 — The  nature  of  heredity.  The  Monthly  Review,  Philadelphia, 
1, 1883,  No.  11,  pp.  161-164. 

94 — The  pedunculated  lateral  line  organs  of  Ondrodomxi^.  Sci- 
ence, III,  1884,  p.  5.    Amer.  Nat.,  1884,  p.  547,  1  fig. 

95 — On  the  chlorophvUoid  granules  of  VorticeUa.  Proc.  U.  S. 
Nat.  Mus.,  VII,  1884,  pp.  9-12,  1  fig.  in  text. 

96— Theodore  Gill  and  John  A.  Rvder:  On  the  literature  and 
systematic  relations  of  the  saccopharyngoid  fishes.  Proc.  U.  S. 
Nat.  Mus.,  VII,  1884,  pp.  48-65. 
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97 — On  the  origin  of  heterocercy  and  the  evolution  of  the  fins 
and  fin-rays  of  fiahee.  Rep.  U.  8.  Comm.  Fi^  and  Fisheiiee,  1884, 
pp.  981-1107,  plfl.  12,  8  figa.  in  text. 

98 — On  a  nen  form  of  filter  or  diaphragm  to  be  used  in  the  cnl- 
ture  of  oysters  in  ponds.  Bull.  U.  S.  Fish  Comm.,  IV,  1884,  pp. 
17-31, 1  pi. 

99 — On  a  skin  parasite  of  the  cunner  (_Clawlabru»  adaper9u$). 
Bull.  U.  S.  Fish  Comm.,  IV,  1884,  pp.  37-42. 

100 — Journal  of  operations  on  the  grounds  of  the  Eastern  Bhore 
Oyster  Company  on  Chincoteague  Bay,  near  Stockton,  Md.,  during 
the  summerof  1883.    Bull.  U.S.  Fish Comni.,IV,  1884, pp.  43-47. 

101— Carp  do  eat  young  fishes.  BulL  U.  S.  Fish  Comm.,  IV, 
1864,  p.  152. 

102 — Report  respecting  the  present  condition  and  future  proo- 

r:t8  at  St.  Jerome  Creek  for  the  vork  of  oyster  culture.     Bull.  U. 
FUh  Comm.,  IV,  1884,  pp.  235-237. 

103— Floats  for  the  so-called  fattening  of  oysters.  BulL  U.  S. 
Fish  Comm.,  IV,  1884,  pp.  302-303. 

104 — Note  on  the  regeneration  of  the  scales  of  the  German  carp. 
Bull.  U.  S.  Fieh  Coram.,  IV,  1884,  pp.  345-346. 

105 — On  apparatus  for  collectiog  oyster  spat.  Bull.  U.  S.  Fish 
Comm.,  IV,  1884,  p.  373. 

106— Care  of  gold  fish.      Bull.  U.  8.  Fish  Comm.,  1884,  pp. 


107 — A  sketch  of  the  life  history  of  tbeoyster.  U.  8.  Geological 
Survey.  Fourth  Annual  Report  of  J.  W.  Powell  for  1884,  IV,  pp. 
317-333.  pis.  LXXIII-LXXXII. 

108 — On  the  development  of  Mola.  Science,  IV,  Bulletin,  Nov. 
14, 1884,  p.  v. 

—Oil  tlip  ninrpliology  nod  evolution  of  the  (ail  of  oaseoua  fishes. 


1896.]  NATURAL  SCIENCE3  OF  PHILADELPHIA.  247 

116 — On  thepoflition  of  the  jolk-blastopore  as  determined  by  the 
use  of  Yitellus.    Amer.  Nat,  1885,  pp.  411-415. 

117 — Development  of  the  spines  of  the  anterior  dorsal  of  Oaste' 
radeui  and  Laphius.    Amer.  Nat.,  1885,  p.  415. 

118— On  the  probable  origin,  homologies  and  development  of 
the  flukes  of  cetaceans  and  sirenians.  Amer.  Nat,  1885,  pp.  515- 
519.    • 

119 — On  the  formation  of  the  embryonic  axis  of  the  teleostean 
embryo  by  the  concrescence  of  the  rim  of  the  blastoderm.  1  fig.  in 
text    Amer.  Nat,  1885,  pp.  614-615. 

120 — On  the  development  of  the  mammary  glands  of  cetacea. 
Amer.  Nat,  1885,  pp.  616-618. 

121 — On  the  availability  of  embryological  characters  in  the  clas- 
8i6cation  of  the  Chordata.  Amer.  Nat,  1885,  pp.  815-819  and  903 
-907. 

122 — On  the  genesis  of  the  extra  terminal  phalanges  in  the  cet- 
acea.   Amer.  Nat,  1885,  pp.  1013-1015. 

123 — On  the  manner  in  which  the  cavity  of  the  heart  is  formed 
in  certain  teleosts.    Amer.  Nat,,  1885,  pp.  1015-1017. 

124— The  archistome  theory.    Amer.  Nat.,  1885,  pp.  1115-1121. 

125 — The  development  and  structure  of  Microhydra  Ryderi  Potts. 
Amer.  Nat,  1885,  pp.  1232-1236. 

126 — An  exposition  of  the  principles  of  a  rational  system  of 
oyster  culture,  together  with  an  account  of  a  new  and  practical 
method  of  obtaimng  oyster  spat  on  a  scale  of  commercial  import- 
ance. Rep.  IT.  8.  Ck>nmi.  Fish  and  Fisheries  for  1885,  pp.  381-423, 
3  plates. 

127 — On  the  development  of  the  cetacea,  together  with  a  con- 
sideration of  the  probable  homologies  of  the  flukes  of  cetaceans  and 
sirenians.  Rep.  Comm.  Fish  and  Fisheries  1885,  pp.  427-488,  3 
plates. 

128 — On  the  development  of  osseous  fishes,  including  marine 
and  freshwater  forms.  Rep.  Comm.  of  Fish  and  Fisheries,  1885,  pp. 
489-604,  30  plates. 

129 — ^Note  on  the  male  organs  of  the  eel.  Bull.  U.  S.  Fish 
Comm.,  V,  1885,  2  figs,  in  text,  pp.  1-3. 

130— Directions  for  collecting  embiotocoid  fish  embryos.  Bull. 
U.  S.  Fish  Comm.,  V,  1885,  p.  32. 

131 — The  rate  of  growth  of  oysters  at  St.  Jerome  Creek  Station. 
Bull.  U.  S.  Fish  Comm.,  V,  1885,  pp.  129-131,  2  figs,  in  text 

132 — On  the  development  of  the  mammary  glands  and  genitalia 
of  the  cetacea.  Bull.  U.  S.  Fish  Comm.,  V,  1885,  pp.  135-142,  2 
figs  in  text. 

133 — On  the  rate  of  growth  of  the  common  clam,  and  on  a  mode 
of  obtaining  the  young  of  the  giant  clams  of  the  Pacific  Coast  for 
the  purpose  of  transplanting.  Bull.  U.  S.  Fish  Comm.,  V,  1885, 
pp.  174-176. 
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134 — On  the  green  coloration  of  the  gills  and  palps  of  the  clam 
(Mya  aretiaria).  Bull.  U.  S.  Fish  Comm.,  V,  1885,  pp.  181-185,  1 
fig.  in  test. 

135 — Answers  to  questions  about  fatteniog  oysters.  Bull.  U.  S. 
Fish.  Comm.,  1885,  p.  416. 

136 — On  the  development  of  viviparouB  osseous  fishes.  Pro- 
ceedingR  of  the  IT.  8.  National  Museum,  VIII,  1885,  pp.  128-155, 6 
figs. 

137 — On  certain  features  of  the  development  of  the  salmon. 
Proc.  U.  S.  Nat.  Mus.,  VIU,  1885,  pp.  166-162,  1  pi. 

138 — The  swimming  habits  of  the  sun-fish  {Mola  tnola).  Science, 
VI,  1885,  pp.  103-104,  1  fig. 

139 — A  new  system  of  oyster-culture.  Science,  November  27, 
1865,  pp.  465—467.    (A  practical  solution  of  the  03r8Cer  question). 

140 — On  some  points  in  microtomy.  The  American  Monthly 
Microscopic  Journal,  V,  No.  10,  October,  1884,  pp.  190-191 ;  Proc 
Amer.  Assoc.  Adv.  8ci.,  XXXIII,  1886,  pp.  666-56fi. 

141 — The  oyster  problem  actually  solved.  A  new  system  of 
oyster  culture.  Forest  and  Stream,  Vol.  XXV,  No.  13,  Oct  22d, 
1885,  pp.  249-250. 

142—The  nectar  glands  of  the  Catalpa  tree.  The  Pastime,  III, 
No.  7,  January,  1885,  pp.  8-9. 

143— Resting  position  of  the  oyster.  Nature,  Nov.  26,  1886,  pp. 
80-81. 

144 — The  placentation  of  the  two-toed  ant-eater  Cyelolwrw  di- 
dactylug.  Proc  Acad.  Nat.  Sci.  Phila.,  1886.  (Cited  from  Dr. 
Ryder's  notes ;  original  not  found). 

145 — The  development  of  the  toad-fish.  Amer.  Nat.,  1886,  pp. 
77-80. 

146— The  origin  of  the  amnion.  Amer.  Nat.,  1886,  pp.  179-185, 
"  "       '  1  text. 
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155— -The  origiD  of  the  pigment  cells  which  inveet  the  oil-drop  in 
pdagic  fish-embryos.    Amer.  Nat,  1886,  pp.  987-988. 

156 — On  the  value  of  the  fin-rays  and  their  characteristics  of 
deyelopment  in  the  classification  of  the  fishes,  together  with  re- 
marks on  the  theory  of  degeneration.  Proc  U.  S.  Nat.  Mus.,  1886, 
pp.  71—82. 

157 — Preliminary  notice  of  the  development  of  the  toad-fish 
Batraehiia  tau.    Bull.  IT.  8.  Fish  Comm.,  VI,  1886,  pp.  4-8,  1  pi. 

158^ — On  the  earlier  stages  of  cleavage  of  the  blastodisk  of  haia 
mnaeea.    Ball.  U.  8.  Fish  Comm.,  VI,  1886,  pp.  8-10, 1  fig.  in  text. 

159 — On  the  intra-ovarian  gestation  of  the  red-fish  (SehasteM 
mannuB).    BulL  U.  8.  Fish  Comm.,  VI,  1886,  pp.  92-94. 

160 — A  theory  of  the  origin  of  placental  types  and  on  certain 
teetigiary  structures  in  the  placentse  of  the  mouse,  rat  and  field- 
noose.    Amer.  Nat.,  1887,  pp.  780-784. 

161 — The  inversion  of  the  germinal  layers  in  Hef^percmys.  Amer. 
Nat,  1887,  pp.  863-864,  3  figs,  in  text. 

162 — Vestiges  of  a  zonary  decidua  in  the  mouse.  Amer.  Nat., 
1887,  pp.  1037-1 038.. 

163— The  rudimentary  pineal  eye  of  chelonians.  Amer.  Nat., 
1887,  pp.  1126-1127.  (By  Geo.  Fetterolf  under  Prof.  Ryder's 
directions). 

164 — On  a  tumor  in  the  oyster.  Proc.  Acad.  Nat  Sci.  Phila., 
1887,  pp.  25-27. 

165— On  the  homologies  and  early  history  of  the  limbs  of  ver- 
tebrates.   Proc.  Acad.  Nat  Sci.  Phila.,  1887,  pp.  344-368. 

166 — On  the  development  of  the  common  sturgeon.  Amer.  Nat., 
July,  1888,  pp.  659-660.  (The  first  published  account  of  the  lar- 
v«  of  Acipetiser  sturio  developed  from  artificially  fertilized  eggs  ob- 
tained by  Cfiesarian  section  oi  the  abdomen  of  the  female). 

167 — On  the  blunt-nosed  sturgeon  and  the  sense  organs  and 
canals  of  the  head  of  Serranus  atripinnU,  University  Medical 
Magazine  (Philadelphia),  December,  1888,  pp.  175-177. 

168 — The  sturgeons  and  sturgeon  industries  of  the  eastern  coast 
of  the  United  States,  with  an  account  of  experiments  bearing  upon 
sturgeon  culture.  Bull.  U.  S.  Fish  Comm.,  1888,  pp.  231-281, 
plates  XXXVn-LEX. 

169 — Report  of  operations  at  the  laboratory  of  the  United  States 
Fish  Commission,  Wood's  Hole,  Mass.,  during  the  summer  of  1888. 
Bep.  U.  8.  Fish  Comm.,  1888,  pp.  513-522.    ' 

170 — On  the  fore  and  aft  poles,  the  axial  difierentiation  and  a 
possible  anterior  sensory  apparatus  of  Volvox  minar.  Proc.  Acad, 
l^at  Sci.  Phila.,  1 889,  pp.  138-140.  Reprint  in  Ann.  and  Mag. 
Nat  Hist  (6),  IV,  p.  253. 

171 — Heterocercy  in  batrachia.  Proc.  Acad.  Nat.  Sci.  Phila., 
1889,  p.  155.     (In  Amblystoma  larvae). 

172 — The  hvpertrophied  hairs  on  AmpelopMis,  Proc.  Acad.  Nat. 
Sd.  Phila.,  1889,  p.  158. 

17 
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173 — The  bTseuB  of  the  jouog  of  the  common  dam  (^Mya  arena- 
ria).  Amer.  Nat.,  1889,  pp.  66-67  ;  abetr.  in  Jour.  Rov.  MicSoc, 
1889,  p.  375.  (The  bvssus  gland  is  at  the  base  of  the  foot  and  the 
clams  are  bound  together  partially  by  byeeus  threads  and  partly  by 
fibres  from  Ascidians). 

174 — The  polar  differentiation  of  Volvox  and  Bpecialization  of 
possible  antenor  sense  organs.    Amer.  Nat,  1889,  pp.  218-221. 

175— The  quadrate  placenta  of  the  common  red  squirrel.  Amer. 
Nat,  1889,  pp.  271-274. 

176 — The  origin  and  meaning  of  sex.  Amer.  Nat,  1889,  pp. 
501-508. 

177 — Notes  on  the  development  of  Amptillaria  depretta  Say. 
Amer.  Nat.,  1889,  pp.  736-737.    (Description  of  eggs,  etc). 

178 — KaryokinesiB  in  larral  Ambly»Uma.  Amer.  Nat,  1889, 
pp.  827-829.  (Pointing  out  the  cleameas  of  the  karyokinedc  pro- 
cesses). 

179 — On  a  brood  of  larval  Amphiwaa.  Amer.  Nat.,  1889,  pp. 
927-928. 

180 — The  acquisition  and  loss  of  food-yolk  and  origin  of  the  cal- 
careous egg-shell.  Amer.  Nat,  1889,  pp.  928-933.  (Interpreta- 
tion of  the  various  vays  in  which  surplus  nutriment  is  elaborated 
into  numerous  small  eggs  or  into  fewer  and  larger  ones,  or  diverted 
to  the  embryo  itself). 

181 — The  phylogeny  of  the  sweat  glands.  Proc.  Amer.  Phil. 
Soc.,  1889,  pp.  534-540. 

182 — Proofs  of  the  effects  of  habitual  use  in  the  modification  of 
animal  organisms.  Proc.  Amer.  Phil.  Soc,  1889,  pp.  641-549, 
(The  principle  of  over-nutrition  was  at  once  the  cause  of  sexuality, 
tiie  struggle  for  existence  and  the  direct  means  of  evolution  of  ul 
larval  forms.  Over-nutrition,  resulting  in  sexuality,  was  the  means 
ot'lioa|iii)j  lip  r"'teiili»l  pliv-^iolcgic;!!  oiiergv  i 
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ment  of  the  eye-ball  and  the  great  developineiit  of  the  lachrymal 
gland). 

189^ — ^The  origin  of  sex  through  cumulative  integration  and  the 
relation  of  sexuality  to  the  genesis  of  species.  Proc.  Amer.  PhiL 
Soc.,  1890,  pp.  109-159. 

190 — On  the  kinds  of  motion  in  the  ultimate  units  of  oontraotile 
living  matter.    Proc.  Amer.  Assoc.  Adv.  Sci.,  Vol.  XL,  1891,  p.  328. 

191 — On  two  new  and  undescribed  methods  of  contractility  man- 
ifiaeted  by  filaments  of  protoplasm.    Proc.  Acad.  Nat.  Sci.,  Phila., 

1891,  pp.  10-12.  (Fixed  and  reversible  spiral  contraction  in  For- 
Ucella  and  in  Trypanosoma  balbianii  respectively). 

192 — An  attempt  to  illustrate  some  of  the  primary  laws  of  me- 
chanical evolution.    Proc.  Acad.  Nat.  Sd.  Phila.,  1891,  pp.  62-70. 

193 — Sherwood  and  Ryder.  Abnormal  duplication  of  urosome 
m  Rana  eatesbiana.  Amer.  Nat.,  1891,  pp.  740-742.  (Remark 
upon  bifid-tailed  tadpoles). 

194 — Notes  on  the  development  of  Engystoma.  Amer.  Nat.,  1891, 
pp.  838-840. 

195 — On  the  mechanical  genesis  of  the  scales  of  fishes.  Proc. 
Acad.  Nat.  Sci.  Phila.,  1892,  pp.  219-224,  3  figs.  Reprint  in  Ann. 
&  Mag.  Nat.  Hist.,  XI,  pp.  243-248. 

196— Diffuse  pigmentation  of  the  epidermis  of  the  oyster  due  to 
prolonged  exposure  to  the  light ;  regeneration  of  shell  and  loss  of 
adductor  muscle.  Proc.  Acad.  Nat.  Sci.  Phila.,  1892,  pp.  350-351. 
(Recording  observations  of  Prof.  R.  C.  Schiedt). 

197 — Hermaphroditism  and  viviparity  of  the  oysters  of  the  north- 
west coast  of  the  United  States.  Proc.  Acad.  Nat.  Sci.  Phila.,  1892, 
pp.  351-352.  (Recorded  in  behalf  of  Prof.  R.  C.  Schiedt). 

198— On  the  cause  of  the  greening  of  the  oyster  and  its  presumed 
algous  endo-parasites.    Proc.  Acad.  Nat.  Sci.  Phila.,  1892,  p.  352. 

199 — The  principle  of  the  conservation  of  energy  in  biological 
evolution :  a  reclamation  and  critique.    Proc.  Acad.  Nat.  Sci.  Phila., 

1892,  pp.  455-468. 

200— A  geometrical  representation  of  the  relative  intenHity  of  the 
conflict  between  organisms.    Amer.  Nat.,  1892,  pp.  923-929. 

201 — CSiolera  and  flies.  Entomological  News,  Oct.,  1892,  pp. 
210-211.     (Reprint  from  Public  Ledger,  Phila.). 

202 — The  inheritence  of  modifications  due  to  disturbances  of  the 
early  stages  of  development,  especially  in  the  Japanese  domesticated 
races  of  gold-carp.    Proc.  AcacJ.  Nat.  Sci.  Phila,,  1893,  pp.  75-94. 

203 — The  vascular  respiratory  mechanism  of  the  vertical  fins  of 
the  viviparous  Embiotocidae.  Proc.  Acad.  Nat.  Sci.  Phila.,  1893, 
pp.  95-99, 1  fig. 

204 — Energy  as  a  factor  in  organic  evolution.  Proc.  Amer. 
Phil..  Soc,  1893,  XXXI,  pp.  192-203.  (Upon  ergogeny,  kineto- 
geny  and  statogeny,  with  an  appendix  giving  a  list  of  the  author's 
papers  on  ergogenetic  development  of  morphological  characters — 25 
titles). 
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205— The  mecbanical  generis  of  the  form  of  the  fowl's  egg.  Proc. 
Amer.  Phil.  Soc.,  1893,  XXXI,  pp.  203-209, 1  fig. 

206 — The  adaptive  forms  and  vortex  motion  of  the  BubeUnce  of 
the  red  blood-corpuscles  of  vertebrates.  Proc.  Amer.  PhiL  Soc, 
XXXII,  No.  143,  May,  1893,  jtp.  272-275.  (Read  at  the  meeting 
oommemoratiDg  the  150th  ODiiiversar;  of  the  foundation  of  the  So- 
ciety). 

207 — The  correlations  of  the  volumes  and  surfaces  of  orf^anisms. 
Contrib.  ZooL  Lab.  Univ.  of  Penna.,  Vol.  I,  No.  1, 1893,  pp.  3-36, 
1  plate. 

208 — The  growth  of  Euglena  viridis  when  constrained  principally 
to  two  dimensions  of  space.  Contrib.  Zool.  Lab.  Univ.  of  Penna., 
Vol.  I,  No.  1,  1893,  pp.  37-50, 1  plate. 

209 — The  synthetic  museum  of  comparative  anatomy  as  a  basia 
for  a  con^renensive  system  of  research.  Contrib.  ZooL  Liab. 
Univ.  of  Fenn.,  1893.  Separate,  pp.  1-15.  (A  valuable  paper 
giving  an  outline  of  a  museum  adopted  to  modem  methods  of  re- 
search ;  now  being  realized,  in  part,  at  the  Wistar  Institute,  Univ. 
of  Penna.). 

210 — Biological  research  In  relation  to  the  fisheries.  Bull.  U.  8. 
Fish  Comm.,  1893,  pp.  69-63.  (Read  before  the  World's  Fisherioa 
Congrees,  Chicago,  1893). 

211 — Byder  and  Pennington,  Mary  E.  Non-sexual  conjugation 
of  the  nuclei  of  the  adjacent  cells  of  an  epithelium.  AnaL  Anzdger, 
11,  Aug.,  1894,  y-p.  769-764. 

212 — Dynamical  evolution.  Biological  Lectures  Marine  BioL 
Lab.,  Vol  H,  Boston,  1894. 

213 — An  arrangement  of  the  reUnal  cells  In  the  eyes  of  fishes 
partially  simulating  compound  eyes.  Proc.  Acad.  Nat.  Sd.  Phila., 
1896,  pp.  161-166,  2  figs,  in  test. 
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TRANSLATIONS  AND  REVIEWS. 

220 — Notes  on  the  recently  described  monotremes.    Amer.  Nat., 

1878,  pp.  320-32J. 

221— 'A  remarkable  new  genus  of  giant  sloths.      Amer.  Nat., 

1879,  pp.  590-592.  (Review  of  "  Beskriivelse  af  Hovedskallen  af 
et  Klaempedovendyr,  Orypatherium  darwini,  fra  Laplata-Landenes 
pleistocene  Danneber."  Af.  J.  Reinhardt.  in  Vidensk.  Sel.  Skr.  5te 
Kaekke.  Naturv.  og  Math.  Afd.  XII,  4,  4to  pis.  II,  Kjobenhavn, 
1879). 

New  sub  &ms.  proposed :    Aphelorhinie,  Diarhinse. 

222 — A  new  species  of  Coelodon.  Amer.  Nat,  .1879,  p.  592. 
(Review  of  ''  Kaempedovendyr  Slaeeten  Coelodon."  Af.  J.  Rein- 
hardt, 4  to  p.  257-349,  pis.  7.  Ext  Vidensk.  Selsk.  Skr.  5te  Raekke, 
Natarvidensk.  og  Math.  Afd.,  XII,  3,  Copenhagen,  1878). 

223 — Orowth  as  a  function  of  cells.  Amer.  Nat.,  1880,  p.  44  45. 
(Review  of  "  Growth  as  a  function  of  cells,"  by  Chas.  Sedgwick 
Minot    Proc.  Bos.  Soc.  Nat.  Hist,  1878-79,  Vol.  XX,pt  11,  p.  190). 

224 — On  the  genitalia  of  male  eels  and  their  sexual  characters, 
by  8.  Th.  Cattie  (Translation).  Proc.  U.  S.  Nat.  Mus.,  Ill,  1880, 
pp.  280-284. 

225 — On  the  mature  male  sexual  organs  of  the  conger-eel  (  Conger 
vulgaris)^  with  some  observations  on  the  male  of  the  common  eel 

SAnguiUa  vulgaris).  By  Otto  Hermes.  Bull  U.  S.  Fish  Comm., 
:,  1881,  pp.  126-130.  (Translation  of  "  Ueber  reife  mannliche  Cto- 
schlechtstheile  des  Seeaals  [Conger  vul^ris]  und  einige  Notizen  uber 
den  mannlichen  Flussaal.  Anguil  la  vulgaris'').  Zool.  Anzeiger,  1881, 
No.  74,  pp.  39-44). 

226— On  Semper*s  method  of  making  dry  preparations.  Proc  U. 
8.  Nat  Mus.,  1881,  pp.  224-225. 

227 — A  contribution  to  our  knowledge  of  the  development  of  the 
oyster  (Ottrea  edtUis),  by  Dr.  R.  Horst.  Bull.  U.  S.  Fish  Comm., 
II,  1882,  pp.  159-167,  12  figs.  (Translation  of  "  Bijdrage  tot  de 
Kennis  van  de  Ontwikkelingsgeschiedenis  van  de  Oester  ( Otirea 
edulUy*  in  Tijdschr.  d.  Ned.  Dierk.  Vereen.  dl.  VI,  1882).  Ab- 
stract in  Zool.  Anzeiger,  3d  April,  1882. 

228 — ^Report  relative  to  the  generation  and  artificial  fecundation 
of  oysters,  addressed  to  the  Minister  of  Marine  and  Colonies  by  M. 
Bouchon-Brandely.  Bull.  U.  S.  Fish.  Comm.,  II,  1882,  pp.  319- 
338.  (Translation  of  "  Rapport  relatif  k  la  g^n^ration  et  k  la  f<§- 
condation  artificielle  des  huitres,  address^  au  ministre  de  la  marine 
et  des  colonies,  in  Journ.  officiel  de  la  Republique  Francaise,"  Decem- 
ber 16-17,  1882,  pp.  6762-6764  and  6778-6782)  with  notes  by  the 
translator. 

229 — On  the  sexuality  of  the  common  oyster  ( 0.  edulis)  and 
that  of  the  Portuguese  oyster  (  0.  angukUd).  Artificial  fecundation 
of  the  Portuguese  oyster,  by  M.  Bouchon-Brandely.  Bull.  U.  S. 
Fish  Comm.,  II,  1882,  pp.  339-341.   (Translation  of  "  De  la  sexual- 
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it£  chez  I'huitre  ordiu&ire  [^0.  editlit]  et  cbez  lliuttre  PortuguM 
(0.  angulata).  F^condadoa  artificielle  de  I'huttre  Portueaiae,"  in 
Comptes  Keadus  de  L'Academie  des  Sciences,  XCV,  No.  5  [31 
JuUlet,  1882],  pp.  25B-259,  Paris,  1882). 

230 — Researches  on  the  general!  ye  organs  of  the  oTster  (  0.  edului), 
by  P.  P.  C.  Hoek.  Bull  U.  8.  Fish  Comm.,  11,  1882,  pp.  343, 
(Translation  of  "  Recherches  sur  tee  orgaoes  g^nitaux  dee  nnitres." 
par  M.  P.  P.  C.  Hoek,  Comptes  rendus  dee  seances  de  TAcademie 
dee  Sciences,  Paris,  November  6, 1882). 

231 — A  simple  teat  to  learn  if  fish  ova  are  impregnated,  by  Prof. 
NuBsbaum.  BuU.  U.  S.  FUh  Comm.,  II,  1882,  pp.  347-348. 
(Tranalation  from  Deutsche  Fischerei  Zeitung,  VI,  No.  5,  Jan.  30, 
1883. 

232 — On  the  cause  of  the  greening  of  oysters.  Rep.  U.  8.  Comm. 
Fish  and  Fisheries,  1882,  pp.  793-801.  (A  translation  of  "Notioe 
snr  la  cause  du  verdissement  dea  huitres."  Par  M.  PuyB%ur,  in 
Rev.  Maritime  et  Colooiale,  pp.  11, 1  pi.  Paris,  Berger-Levrault 
etCie,  1880). 

233 — Development  of  the  membrane-bones  of  the  skull  of  the  pike. 
Science,  1. 1883,  p.  513. 

234— Oyster  culture  in  Holland.     Science,  II,  1883,  p.  79. 

235— The  development  of  the  viviparous  edible  oyster.  Amer. 
Nat,  1885,  pp.  317-318.    (Review  of  Dr.  Horst's  paper). 

238 — The  mode  of  formation  and  the  morphological  value  of  the 
e^'p  of  Nepa  a.QA  Notaneda.  Amer.  Nat.,  1885,  pp.  615-616.  (Re- 
view of  paper  hy  Ludwig  Will). 

237— The  unpaired  fins  of  selachians.  Amer.  Nat.,  1886,  pp. 
142-143.     (Review  of  paper  by  Dr.  Paul  Mayer). 

239- The  development  of  PatttUa.  Amer.  Hat,  1886,  pp.  663- 
'"■      (Review  „f|.!i[.<'rliy  I'r.  W'u    " 
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248— The  gestation  of  armadillos.  Amer.  Nat.,  1887,  pp.  95- 
96.    (Beview  of  von  Ihering's  paper). 

249 — ^The  ventral  suckers  or  sucking  disks  of  the  tadpoles  of  dif- 
ferent genera  of  frogs  and  toads.  Amer.  Nat.,  1887,  pp.  263-264. 
(From  I>r.  Ryder's  notes.   Citation  not  found). 

260 — Haddon's  "Introduction  to  the  Study  of  Embryology." 
Amer.  Nat.,  1887,  pp.  292-293. 

261 — Development  of  the  camivonu  Amer.  Nat,  1887,  pp. 
394-^96.    (Review  of  A.  Fleischmann's  work). 

262 — Suggestion  respecting  the  epiblastic  origin  of  the  segmental 
duet  Amer.  Nat,  1887,  pp.  687-590.  (Review  of  Prof  A.  C. 
Haddon's  paper). 

263 — The  development  of  an  eieht-limbed  vertebrate.  Amer. 
Nat,  1887,  pp.  862-863.    (Review  of  S.  Watase's  paper.) 

264 — Spermatogenesis  in  mammalia.  Amer.  Nat.,  1887,  pp.  946- 
948.    (Review  of  paper  by  Dr.  Carl  Benda). 

266— Development  of  the  Coedlians.  Amer.  Nat,  1887,  pp. 
1036-1036.    (Review  of  work  of  Messrs.  Sarasin). 

266 — The  origin  of  the  segmental  duct  in  elasmobranchs.  Amer. 
Nat,  1887,  p.  1037.    (Notice  of  Dr.  Beard's  work). 

267 — Ruaiments  of  true  calcified  teeth  in  the  young  of  Omitho' 
rkynehus.  Amer.  Nat.,  1888,  pp.  368-369.  (Review  of  paper  by 
E.  B.  Poulton). 

268 — The  ectoblastic  origin  of  the  Wolffian  duct  in  the  chelonia. 
Amer.  Nat,  1888,  p.  369.    (Notice  of  paper  by  M.  Mitsukuri). 

269 — Origin  of  the  Wolffian  duct  in  lacertilia.  Amer.  Nat, 
1888,  p.  369.    (Notice  of  paper  by  J.  von  Perenyi). 

260— The  origin  of  the  mammse.  Amer.  Nat.,  1888,  p.  370.  (Note 
upon  investigations  of  W.  Haacke). 

261 — The  several  functions  of  the  enamel  organ  in  the  develop- 
ment of  the  teeth  of  mammals,  and  on  the  inheritance  of  mutilations. 
Amer.  Nat,  1888,  pp.  547-550.  (Review  of  researches  of  von 
Brunn  et  al). 

262 — Researches  upon  the  development  of  Comatula.  Amer.  Nat, 
1888,  pp.  657-659.     (Review  of  paper  by  Barrois). 

263 — Observations  on  the  development  of  cephalopods.  Amer. 
Nat,  1888,  pp.  764-755.    (Review  of  S.  Watase's  paper). 

264 — On  tne  development  of  the  calcareous  plates  of  Asterias. 
Amer.  Nat,  1888,  p.  755.     TNote  on  J.  Walter  Fewkes'  work). 

266— The  value  in  classification  of  the  stages  of  growth  and  de- 
cline with  proposals  for  a  new  nomenclature.  Amer.  Nat.,  1888,  p. 
756.    (Note  on  A.  Hyatt's  paper). 

266— Development  of  the  sea-bass  (Serramis  airarius).  Amer. 
Nat.  1888,  p.  755.    (Note). 

267 — On  the  primary  segmentation  of  the  germ-band  of  insects. 
Amer.  Nat.,  1888,  pp.  941-942.     (Review  of  Veit  Graber's  work). 

268 — Development  of  the  peripheral  nervous  system  of  verte- 
brates. Amer.  Nat,  1888,  pp.  1132-1134.  (Review  of  Dr.  Beard's 
work). 
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269— A  new  atlas  of  embryologr.  Amer.  Nat,  1888,  p.  1134- 
1136.     (Review  of  M.  Daval'a  work). 

270 — New  studies  of  the  human  embryo.  Am«r.  Nat.,  1889,  m». 
171-172.    (Review  of  work  of  M.  C.  Phiwiix). 

271 — Od  the  development  and  first  traces  of  the  anterior  root*  of 
the  spinal  nerree  in  eelachians.  Amer.  Nat.,  1889,  pp.  172—173. 
(Review  of  Dohrn'a  paper). 

272 — The  maturation  and  fertilization  of  the  e^  of  Petnmnfton 
plaiieri.  Amer.  Nat.,  1S89,  p.  173.  (Review  of  A.  A.  Beam's  pm- 
per). 

273 — The  structure  of  the  human  spermatozoon.  Amer.  Jfaty 
1889,  pp.  183-184  (Vol.  irregularly  paged).  (R«view  of  E.  M.  Net 
soii,'b  paper). 

274 — Development  of  Orangon  vulfforU.  Amer.  Nat.,  1889,  ppu 
737-738.     (Review  of  J.  W.  Kingsley's  paper). 

275 — Development  of  Sepia  officinalU.  Amer.  Nat.,  1889,  p. 
738.    (Review  of  M.  L.  Vialleton'e  pa^r). 

276 — Extra-ovarian  primordial  ova  m  the  humaa  embryo.  Amer. 
Nat.,  1889,  p.  827.    (Review  of  W.  Nagel'a  paper). 

277 — Placentation  of  the  hedgehog  and  the  phylogflny  of  the 
plaoenta.  Amet.  Nat.,  1890,  pp.  376-378.  (Review  of  Hubrecht's 
paper). 

278 — "A  theory  of  development  and  heredity,"  by  ^nry  D.  Orr. 
Amer.  Nat.,  1894,  pp.  154-156.    (Review). 
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SUiaiABT  OF  NEW  LIBEEIAN  P0LTDE8X0IDEA. 

BY  O.   F.  COOK. 

In  a  preceding  paper'  on  the  diplopod  fauna  of  Liberia  several  new 
species  and  genera  were  referred  to,  of  which  a  list  is  here  given  to- 
gether with  such  additional  diagnostic  characters  as  may  be  neces- 
sary for  the  separation  of  the  various  forms  from  the  territory 
explored.    Extended  descriptions  and  plates  are  in  preparation. 

AftHodMrnaf  grmaum. 

Locality,  Mt  Cofiee,  a  cluster  of  hills  in  western  Liberia,  reach- 
ing an  altitude  of  about  300  feet,  and  covered  with  dense  forest.  A 
lai^  part  of  the  other  forms  were  collected  in  the  same  vicinity,  all 
6Zoq>t  those  of  which  other  localities  are  specified. 

CeaohrodAiiniii  volutas. 

Length  about  2  mm.,  width  .65  mm. 
CampodMBiaf  oarboaarini. 

Surface  of  head  and  segments  covered  with  rough  granules ;  first 
segment  scarcely  broader  than  the  head,  with  three  transverse  rows 
of  coarse  tubercles ;  second  segment  broadest  of  all ;  segments  with 
a  cluster  of  three  large  tubercles  on  each  side  of  the  middle,  five 
smaller  scattered  tubercles  on  each  side  of  these,  and  three  tubercles 
on  each  of  the  very  broad,  decurved  carinse ;  last  segment  not  con- 
cealed, rounded  at  apex,  with  three  broad,  blunt,  setigerous  tuber- 
cles on  each  lateral  edge ;  preanal  scale  with  two  long  smooth  seti- 
gerous papillae.  Length  of  male  29  mm.,  width  5.25  mm. ;  length 
of  female  32  mm.,  width  6.5  mm. 

Trapidesmaf  jugosm. 

Generally  similar  to  the  preceding,  except  that  the  segments  are 
dorsally  ornamented  with  two  transverse  rows,  each  of  six  short  lon- 
gitudinal carinse ;  also  the  tubercles  of  the  preanal  scale  are  short, 
not  papilliform.  Length  28  mm.,  width  5  mm. ;  locality  Mt.  Coffee 
and  vicinity ;  much  rarer  than  CampodeamtLS,  and  more  inclined  to 
barrow  in  the  ground. 

^  A  New  Diplopod  Fauna  in  Liberia.  American  Nataralist,  zzx,  pp.  41^ 
420,  1896. 
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OoHtdtMiiit  Unatni. 

Anteniue  distinctly  clavate ;  lost  ae^ent  decurred,  the  immedi> 
ats  apex  small,  projecting,  truncate  ;  lateral  carins  present  only  M 
a  longitudinal  row  of  large  tubercles,  above  which  the^uberclee  are 
gradually  smaller;  length  8  mm.,  width  1  mm. 
Thalydatmnt  diipar. 

Antennn  distinctly  clavate ;  first  segment  nearly  as  wide  as  the 
second,  scarcely  concealing  the  head  in  front;  segments  with  four 
regular  transverse  rows  of  conic  piliferous  granules ;  carinse  moder- 
ately broad,  somewhat  narrowed  toward  the  mar{^n,  coarsely  den- 
tate all  around  by  reason  of  the  prominent  granules,  the  largest  of 
which  is  located  at  posterior  corner;  last  s^meot  triangular  in  oat- 
line,  the  edges  dentate  with  settferous  tubercles,  the  apex  narroir,' 
with  a  small  tubercle;  females  nearly  black  above,  18  mm.  long, 
8.25  mm.  broad ;  males  quite  black  above,  leas  convex  and  more 
slender  than  the  female,  and  with  proportionately  broader  carinn; 
length  of  male  16  mm.,  width  2.75  mm. ;  locality,  Mt  Coffee;  females 
not  rare. 
DlieodBtmn*  ••n«s. 

Smaller  and  more  slender  thau  Conodemnui;  dorsum  densely 
grannlar-tuberculate,  the  prominences  subequal  in  size  and  setiferons ; 
lateral  carina  nearly  wanting,  the  segments  slightly  thicker  at  the 
sides  and  with  larger  tubercles;  repugnatorial  pore  located  above 
the  lateral  row  of  tubercles ;  color  white. 
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TyiodMBiiu  eraifipei. 

Color  entirely  black,  legs  and  antennn  yellowish ;  oopulatory  legs 
without  the  spine  present  in  Prepodesmus,  and  with  the  interior 
lamina  broad  and  flabellate ;  anterior  male  legs  slightly,  though 
distinctly,  crassate ;  length  of  male  40  mm.,  width  4.5  mm. ;  length 
of  female  43  mm. ;  width  5.6  mm. 

XyiodMinaf  amoBlms. 

Anterior  half  of  first  segment,  the  carinse  of  the  second  and  third, 
and  the  whole  of  the  poriferous  segments,  except  the  last  two  or 
three,  bright  red ;  the  remainder  of  the  body  is  black ;  legs  and 
antenne  pale ;  legs  of  both  sexes  distinctly  more  slender  than  in  the 
preceding  spedes ;  sexes  not  strikingly  unequal,  though  the  male 
18  more  slender  and  has  somewhat  longer  legs ;  length  35  mm.,  width 
of  male,  4  mm.,  of  female,  4.5  mm. ;  locality,  Muhlenburg  Mission. 
The  color  of  this  species  is  almost  exactly  that  of  Prepodeimua 


iTTodMiniii  nlgerrimui. 

The  genus  is  evidently  related  to  the  last,  and  has  a  closely  similar 
oopulatory  foot ;  it  is  distinct  in  being  more  slender  and  depressed, 
and  in  having  the  first  segment  lenticular  or  fusiform  in  outline, 
father  than  hemispheric-elliptical  as  in  the  two  preceding  genera. 
The  species  is  deep,  shining  black,  including  the  legs  and  antennae ; 
length  of  male  35  mm.,  width  4  mm.,  legs  6  mm.,  antennse  8  mm.  in 
length.  Very  rare,  only  two  specimens  found.  A  third,  nearly 
white  in  color  and  somewhat  difierent  in  form,  may  prove  to  be 
specifically  distinct. 

Chtirodeimui  ater. 

First  segment  as  in  LyrodesmuSf  but  the  angles  not  so  pointed  ; 
body  more  slender,  narrower,  dorsum  flat;  carinse  with  square 
comers,  so  that  the  poriferous  callus  projects  from  a  nearly  straight 
edge ;  oopulatory  legs  less  complicated,  the  slender  branch  shorter ; 
color  uniform  black,  legs  and  antennae  yellowish ;  length  30  mm. ; 
width  3.75  mm. 

Cheirodeimai  diioolor. 

Similar  to  the  preceding  in  size  and  form,  but  distinct  at  least  in 
color ;  an  area  around  each  pore,  and  a  moderately  broad  median 
line,  yellow ;  legs  and  antennse  reddish-yellow ;  rare,  only  one  pair 
taken,  near  Muhlenburg  Mission. 
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AnltodBimni  oeiuinni. 

Perhaps  doubtfullj  diBtinct  from  A.  erythropuB  (Lucas)  in  the 
greater  size  and  lighter  color,  all  the  specimens  from  the  interior 
difiering  thus  from  indinduals  collected  at  Monrovia.  Length 
41  mm.,  width  of  male  5.5,  of  female  6.5  mm.  The  length  of  vhat 
I  have  identified  as  erythropxu  is  about  35  mm.  The  ipecus  can, 
however,  hardly  be  determined  with  confidence  from  Lucas'  des- 
cription. Both  forme  are  veiy  beautiful  in  lif^,  deep  wine-color, 
with  bright  cherry-pink  legs. 
iMdaimnt  iiun«T^ii«tnt. 

Resembles  LyrodemnuaaaA  Ch^ircMienniu,  but  is  distinctly  hroadar 
than  either,  and  distinct  from  all  the  related  forms  in  the  abeenoe 
of  a  distinct  poriferous  callus,  the  margin  being  sinuate.  Legs  and 
antenuie  more  slender  than  in  AnitodegnnLt,  but  leas  so  than  in 
lAfTodeamve  and  Cheirodetmtu.  Color  uniform  black,  the  antoinn 
and  apical  joints  of  the  legs  also  dark.  Copulatory  1^  also  vary 
distinct  in  that  the  outer  ramus  is  broad  and  bifid,  while  the  inner 
is  trifid,  ^ving  five  distal  divisions.  Length  ^  mm.,  width  S  mm. 
ItodstMu  intemptu. 

Is  somewhat  lai^r  than  the  above  and  has  the  cariue  of  tli* 
poriferous  segments  pale  yellow.     It  is  known  from  a  female  spety 
imen  only. 
Ox;daiMiii  nadiu. 

Block  or  very  dark  vinous ;  carinfe  concoIorouB  ;  legs  and  antenrue 
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FturoiMMu  browiMllii. 

Last  segment  exceeded  and  included  by  the  penultimate,  the  pos- 
terior sinus  of  which  is  nearly  square,  longer  than  broad ;  copulatory 
1^  excised  at  apex,  the  posterior  lobe  longer,  laterally  excised,  the 
anterior  broad,  with  three  or  four  short  teeth ;  length  28  mm.,  width 
7  mm. 

Oyptodstmiu  pmiaotai. 

Dorsum  very  flat,  the  carinse  curved  gently  upward  toward  the 
posterior  comers,  and  as  high  as  the  middle  of  the  segments ;  last 
segment  subequal  to  the  penultimate  in  length,  the  sinus  of  the  latter 
broader,  the  sides  diverging ;  copulatory  legs  with  the  dorsal  ramus 
long,  strongly  decurved  and  turned  meead ;  length  16  mm.,  width 
4  mm. 

lampodannni  volvatni. 

Dorsum  distinctly  convex,  the  carinse  slightly  decurved,  nearly  in 
the  direction  of  the  dorsal  arch  ;  last  segment  and  copulatory  legs 
somewhat  as  in  Oypsodesmus;  male  legs  crassate,  especially  the 
anterior ;  two  large  and  conspicuous  processes  from  the  sternum  of 
the  nxth  legs  of  males ;  length  24  mm.,  width  5.7  mm. 

Cwpeodeimni  puleher. 

About  as  convex  as  the  last,  but  the  sides  sloping  more  directly 
from  the  middle ;  no  prooeeses  from  the  sixth  segment ;  male  legs 
scarcely  crassate ;  copulatory  legs  very  simple,  apically  somewhat 
cup-shaped ;  penultimate  segment  with  sinus  broader ;  length  24.5 
mm.,  width  6.5  mm. 

Oborid^imui  eitos. 

Last  segment  nearly  or  quite  concealed  under  the  penultimate ; 
length  5.5  mm.,  width  1.5  mm. 

Beolodetmai  grallator. 

Dark  vinous,  a  narrow,  poorly-defined  median  spot  on  each  pos- 
terior subsegment,  giving  the  effect  of  a  pale  median  line ;  legs  and 
antennse  pinkish  or  yellowish ;  length  28  mm.,  width  2.5  mm.,  the 
first  segment  as  broad  as  any,  the  other  anterior  segments  distinctly 
narrower ;  locality,  Monrovia. 

Hsbrodesmm  IflBtni. 

Length  of  male  27  mm.,  width  2  mm. ;  width  of  female  3  mm. 

StjlodMiniii  horridua. 

Length  10  mm.,  width  3.2  mm. ;  the  processes  of  the  seventeenth 
and  eighteenth  segments  project  far  behind  the  nineteenth,  which 
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has  oeither  proceea  nor  pons.     The  first  ancl  eig^tevith  Begmants 
have  the  procasaes  vmited  for  more  than  half  tiieir  length. 
TJdodatnni  tellnitar. 

Length  8.5  mm.,  width  1.25  mm. ;  penultimate  aqpnent  pn^sct- 
ing  bejond  the  last,  but  not  exceeded  by  the  proceasea  of  the  dg^- 
teenth,  which  &re  not  coalesced ;  proceesee  tiituberculate  at  apex ; 
first  segment  with  two  Ui^  procefleee,  and  four  large  lobes  in  IroDt, 
the  median  notch  large,  deep,  rounded. 
HareodBtmni  knitu. 

Length  6.76  mm.,  width  .75  mm, ;  last  segment  exceeded  by  the 
penultimate ;  processes  replaced  bj  longitudinal  ridges ;  carinn  rerj 
narrow ;  first  segment  with  margin  verj  faintly  lobed. 
Stiadaimni  itTBtn*. 

Length  10  mm.,  width  1.4  mm.;  last  segment  not  concealed ;  first 
segment  not  lobed,  but,  like  the  rest  of  the  dorsal  snr&ce,  beeet  with 
rounded  granules  or  tubercles.  The  afiSnitlea  of  this  form  aresome- 
wbat  obscure.  The  general  appearance  and  sculpture  suggest 
Comodegmvt,  but  the  form  of  the  first  and  last  s^ments  and  the 
structure  and  location  of  the  pores  are  very  difierent.  It  may  prove 
to  be  one  of  the  Oryplodennida,  in  the  sense  of  being  more  nearly 
related  to  Ort/ptodemiu  olferni  than  to  the  other  species  which  have 
been  described  under  that  much  over-worked  generic  name. 
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pores  with  distiDCt  raised  rims,  located  &lt  above  the  slightly  prom- 
inont  carinsd  of  segments  6,  7-17 ;  antennae  and  legs  very  short  and 
stout ;  copulatory  legs  of  two  simple,  equal  processes ;  segments  of 
adult  19 ;  color  above  black,  below  white ;  length  of  female  4  mm. ;  * 
width  .6  mm. ;  locality,  mountains  of  Western  Java,  8,000  feet. 
This  species  may  be  considered  the  type  of  a  new  family,  Helodea- 
niidct. 
PnpodMiniii  piotni. 

Suggesting  P.  HgrinuSf  but  the  yellow  areas  of  that  species  are 
here  bright  pink ;  legs  and  antennae  very  dark  reddish ;  length  of 
male  45  mm.,  width  5.5  mm. ;  locality,  Togo  Colony ;  numerous 
specimens  in  the  Berlin  Museum. 

Anisodafmaf  konmkri. 

Nearly  black,  margins  of  all  carinse  yellowish ;  legs  and  antennse 
pinkish,  rather  pale ;  dorsum  leas  convex  than  in  A.  eercuiniLa,  and 
the  posterior  comers  of  the  carinse  less  strongly  dentate ;  copulatory 
l^;s  not  expanded  at  apex,  but  bent  together  at  a  right  angle; 
locality  Konakii,  French  Grambia,  where  I  collected  a  pair  of 
mature  individuak,  January,  1896. 

AaiMdatmiii  grMilii. 

Very  distinct  from  the  Liberian  species  in  the  smaller  and  more 
slender  body,  and  light  pinkish  color.  Copulatory  legs  similar  in 
form  to  the  other  species,  but  much  more  slender  apically ;  length 
of  male  27  mm.,  width  3.25  mm.;  locality,  Bismarckburg,  Togo 
Colony,  Dr.  K.  Biittner ;  Berlin  Museum. 

Lipodeimui  lubUBvii. 

Legs  and  antennse  moderately  long ;  segments  faintly  granular  or 
longitudinally  rugulose  toward  the  posterior  margin ;  pores  located 
ou  a  distinct  marginal  callus  projecting  from  about  the  middle  of 
anterior  and  middle  segments ;  in  front  of  the  callus  is  a  distinct 
notch  and  tooth ;  posterior  corner  of  anterior  segments  square,  acute 
on  posterior ;  copulatory  legs  rather  robust,  a  s])iDiform  process  rising 
from  each  side  of  the  ungual  portion  and  curved  cepbalad  (dorsad) ; 
length  of  male  about  28  mm.,  width  3.8  mm. ;  locality,  Karewia, 
JEIast  Africa,  Stuhlmann ;  two  male  specimens  in  the  Berlin  Museum. 

aejtodMmiii  kribi. 

Dorsum  roughened  with  five  or  six  irregular  rows  of  close-set  dis- 
tinct granules ;  submarginal  ridge  and  last  segment  as  in  Orydesinus ; 
copulatory  legs  not  flexed  and  inserted  under  the  edge  of  the  aper- 
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tnre,  but  constructed  somewfaat  as  in  Oxydeamut ;  length  50  mm., 
width  9  mm. ;  locality,  Kribi,  Grermao  Colony  of  Kanmnn ;  a  male 
specimen  collected  by  Morgeo  is  in  the  Berlin  Museam. 
'  KtnodaMBii*  partllalnt. 

Vertex  and  dorsal  surface  smooth  or  funtly  coriaceous,  with 
neither  granules,  tubercles  nor  areas;  posterior  subs^ments  withoat 
a  tranaverBe  furrow  or  depression ;  pores  situated  in  the  outer  slope 
of  the  Bubmarginal  ridge,  as  in  OxydetrnVft ;  last  segment  much  as  in 
Oxydetmut,  but  the  tubercles  obsolete ;  anterior  male  legs  distiiictly 
crassate ;  copulatory  legs  long  and  twisted,  apically  recnrred  against 
the  ventral  Burface  of  the  segment ;  color  a  dull  brown,  with  the  sub- 
marginal  ridges  and  a  large  spot  in  the  middleof  each  posterior  aub- 
aegment,  yellowish ;  length  46  mm.,  width  6.5  mm. ;  locality,  Kare- 
wia.  East  A&ica,  Stuhlmann ;  Berlin  Museum. 
FUfiodaHnu  obUqnni. 

Probably  allied  to  and  perhaps  identical  with  8Unonvi  occidentalu 
Earsch,  described  from  Qaango.  Distinct  from  the  species  <^ 
Oxydemmu  by  the  very  oblique  suhmarginal  ridges,  which  are  wide 
and  not  prominent  about  the  pores ;  copulatory  1^  long  and  Bom» 
what  twisted,  not  inserted  under  the  edge  of  the  aperture  aa  in 
Oxyde»mia;  color  dark  viuotis,  nearly  black ;  length  about  75  mm., 
width  13  mm. ;  locality,  Congo  Valley ;  a  few  spedmens  in  the 
British  Museum. 
OovpiadaimiLt  parlatn^ 
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looIodMmiii  Monrii. 

Smaller  aod  more  slender  than  S.grallator;  of  the  same  color,  but 
without  a  lighter  median  line  or  row  of  spots ;  sternum  of  fourth 
pair  of  legs  with  a  large  process  more  deeply  bilobed  than  S.  gralla- 
tar;  oopulatory  legs  longer  and  more  slender,  reaching  to  the  fourth 
segment,  in  general  form  like  those  of  S,  grallator ;  above  the  middle 
a  curved  acicular  process  projects  from  each,  and  the  apices  of  the 
two  lie  in  contact ;  apical  portion  gently  curved  mesad  and  pointed, 
with  a  large  process  from  the  inner  side  with  a  straight  inner  edge, 
its  corners  produced  proximad  and  distad,  suggesting  the  blade  of 
a  Roman  axe ;  length  of  male  18  mm.,  width  1.6  mm  ;  locality,  Togo 
Coast ;  a  male  and  a  female  in  the  Berlin  Museum. 

Habrodtimm  (klx. 

Closely  resembling  H,  Uxtus  in  size  and  form,  differing  in  that 
the  copulatory  legs  end  in  a  broad,  obliquely  truncate  lamina  with  a 
small  transparent  process  from  near  the  middle  of  the  apical  edge. 
In  jET.  kduB  the  distal  extremity  is  slender  and  curved,  with  two 
small  teeth  below  the  apex,  so  that  the  apical  sinus  is  shaped  like 
the  figure  3.  Color  in  alcohol,  brown  or  black ;  the  margins  of  the 
first,  the  posterior  margins  of  the  other  segments,  the  ventral  sur- 
face and  legs,  whitish;  antennae  dark  ;  several  specimens  from  Togo 
are  in  the  Berlin  Museum.  A  label  states  that  the  legs  are  (in  life) 
pinkish-red ;  a  female  specimen  is  slightly  larger  and  more  robust 
than  the  female  of  H,  Icetus. 

Napodeimiii  ooitatni. 

Differing  from  VdodeamuSy  to  which  it  is  nearest  related,  in  the 
more  depressed  body,  the  thin  margins  of  the  carinje,  and  the  four, 
fine,  slightly  elevated,  dorsal  longitudinal  ridges  or  carinje,  scarcely 
separated  into  their  component  tubercles;  surface  rough,  uneven, 
and  finely  setose,  incrusted  with  earth,  but  without  distinct  tuber- 
cles; pores  located  at  the  posterior  corners  of  segments  5,  7,  9,  10, 
12, 13,  15-18,  each  surrounded  by  a  frill  of  short,  fine  hairs ;  first 
segment  with  numerous  large  conic  processes,  anteriorly  with  four 
large  subequal  lobes,  each  of  which  is  incised  along  the  margin,  the 
median  with  two  incisions,  the  lateral  with  one;  penultimate 
segment  considerably  exceeding  and  completely  concealing  the  last ; 
lobed  at  the  sides,  and  slightly  so  at  apex ;  length  6  mm.,  width 
1.1  mm.;  locality,  the  forests  of  Western  Liberia,  along  creeks  and 
rivers;  rare. 

18 
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?aIod«»iini  folMr. 

Differing  from  Udodetmus  in  the  more  robust  body,  theiquarer  &nd 
broader  dorsum,  and  the  more  promineot  and  stronger  dorsal  pro- 
cesses arranged  in  two  rows ;  each  process  distinctlj  bifid,  instead  of 
indiatinctly  trtfid,  directed  obliquely  cepiialad.  The  first  segment 
lacks  the  inner  pair  of  large  lobes,  which  are  apparently  replaced  by 
a  pair  of  anteriorly  directed  large  processes  similar  to  those  of  the 
Other  segments ;  last  segment  much  as  in  Vdodeemut.  Surface 
thickly  incnisted  with  earth;  length  7.5  mm.,  width  1.5  mm.; 
locality,  Freetown,  Sierra  Leone,  under  atones  in  a  moist,  shaded 
place. 
Stegodatmui  iBonii. 

A  recently  discovered  genus  evidently  related  to  ndodesmiu,  but 
distinct  by  remarkable  characters.  '  First  segment  nearly  as  broad 
as  any,  much  broader  than  the  second,  about  twice  as  broad  as  long, 
strongly  decurved,  the  anterior  margin  transverse,  entire,  decurved, 
completely  concealing  the  head ;  antennte  distinctly  clavate,  genic- 
ulate ;  dorsum  strongly  arched,  the  carinie  depressed  ;  surface  finely 
roughened,  ornamented  with  four  longitudinal  ridges,  of  which  the 
part  on  each  segment  is  apparently  composed  of  three  coalesced 
tubercles  or  granules ;  a  deep  median  longitudinal  sulcus,  giving  a 
resemblance  to  the  Pla^demiidfB ;  lost  segment  completely  concealed 
by  the  greatly  produced  median  pair  of  ridges  of  the  Dioeteeoth, 
which  is  canaliculate  and  deeply  bifid  when  viewed  from  above  ; 
of  segments  5.  7,  9,  10, 12,  13, 
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liBt  s^^ent ;  Dineteenth  segment  with  distiDct  cariote,  the  processes 
mach  smaller  than  on  the  eighteenth  ;  last  segment  not  concealed, 
apex  very  broad  and  rounded,  dorsally  rough  like  the  other  seg- 
moitSy  two  distinct  notches  on  each  side ;  color  black,  legs,  antenna*, 
and  anal  valves,  white;  length  7  mm.;  width  1.5  mm.;  locality, 
Cede,  West  Java,  9,000  feet. 

MyzodMiaas  lobfttus. 

With  general  resemblance  to  Pronodemmis  and  Napodesmua.  Dor- 
8om  with  four  equal  longitudinal  rows,  each  of  three  conic  tubercles 
on  each  s^ment;  pores  located  as  in  Pronodes^nw;  lateral  carinie 
with  three  deep,  narrow  incisions,  one  in  the  lateral  margin,  two  in 
the  posterior,  dividing  the  carinse  into  three  distinct  lobes ;  tubercles 
of  the  caudal  s^ments  not  larger  than  those  of  the  others ;  last 
segment  apicallj  broad,  entire,  exposed ;  color  black  above,  antennae, 
l^s  and  anal  valves  white ;  length  4.5  mm.,  width  .9  mm. ;  locality, 
Gcdnosng  Files,  West  Java,  at  an  altitude  of  8,000  feet. 

CjBsdssiniii  formioola. 

First  s^^ent  clypeate,  concealing  the  head,  the  surface  covered 
with  rounded  granules  of  different  sizes,  the  anterior  margin  thin, 
flattened,  forming  a  projecting  horizontal  rim ;  segments  covered 
with  rounded  granules  somewhat  regularly  arranged,  and  with  four 
equal  longitudinal  rows  of  three  larger  granules  on  each  segment ; 
pores  much  as  in  Stegodesmus,  on  a  special  process  from  the  poste- 
comer  of  the  areate  carinse  of  segments  5,  7,  9,  10,  12, 13,  15,  16 ; 
last  s^ment  large,  broad  and  rounded  at  apex,  with  six  small  lobes 
or  scallops;  color  pinkish-brown,  with  fine  black  points;  length 
7  mm.,  width  1.25  mm. ;  locality.  Grand  Canary,  in  the  nests  of 
ants,  at  Telde  and  at  Guia. 
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May  5. 
The  PreaideDt,  Sahuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Forty-five  penons  preeeat 

Mat  12. 
The  PreaideDt,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Thirty-three  persoDS  present. 

A  paper  eotitled  "Remarks  on  Filaria,"  by  Fred'k  P.  ^nry,  M.D., 
was  presented  for  publication. 

Mat  19. 

The  President,  Bamcel  G.  Dixok,  M.  D.,  in  the  Chair. 

Ninety -eight  persons  present 

A  paper  entitled  "  The  Planktonokrit,  a  Centrifugal  AppanUna 
for  the  Volumetric  Estimation  of  the  Food-Supply  of  Oysterg  and 
other  Aquatic  Animals,"  by  Charles  S.  DoUey,  M.  D.,  was  presented 
for  publicaUon. 

Specimens  of  mammals,  birds,  reptiles,  fishes,  insects  and  mollusks 
collected  in  western  Somali  Land  and  the  Galla  Country,  nortfaeaat- 
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A  «M«*ltT*ltt.lt  COTSAL  AIEXBIOAV  ItXLUtlAV. 
ST  H.  A.  FIL8BKT. 

Some  moDtha  ago  Dr.  Wm.  H,  Dall  sent  to  the  writer  for  com- 
XMriBon  Titb  the  series  in  the  collectiou  of  the  Academy  of  Natural 
^Sciences  of  Philadelphia,  a  peculiar  Paekyeheilut  from  Central 
-America  which  he  believed  to  be  uudescribed.  The  specimen  proved 
to  be  totally  difiereut  from 
anything  yet  made  known, 
and  may  be  briefly  charac- 
terized as  a  species  of  the 
Pachyeheitia  laviggimvt 
group,  with  the  aperture 
charact«r8  resembling  the 
genus  Melanairia  of  Mada- 
gascar. 

It  is  about  equally  nimilar 
to  P.  kemtiimTu  var.  indorum 
Morelet    and    P.    ehrysalU 
Brot,  having  the  short  aper- 
Fach7chdluB  Dalli.  ture  of  the  former,  and  the 

color-tone  and  robust  growth  of  the  latter;  but  it  is  a  stouter  shell 
in  figure  than  either,  with  the  last  whorl  decidedly  more  convex. 
The  operculum  ii  like  that  of  other  species  of  Pachycheilus. 
PaekyglMilu  Dalli  a.  ap.i 

Shell  ovate  turreted,  solid,  dusky  olivaceoua-yellowish,  with  more 
or  less  distinct  irregular  and  interrupted  longitudinal  black  streaks. 
The  surface  is  covered  by  a  strong  cuticle,  beneath  which  the  shell 
sabetance  is  white  with  livid  stains ;  smooth  to  the  naked  eye,  but 
showing  fine,  super&cial  growth-lines  under  the  lens,  cut  by  minutely 
wavy  close  spirals  into  a  microscopic  granulation,  most  noticeable 
Dear  suture  aod  base,  but  often  almost  obliterated  on  the  body 
whorl.  Whorls  numerous,  but  owing  to  erosion  but  6  or?  remain, 
the  earlier  ones  nearly  fiat,  last  two  or  three  convex. 

■See  Science  (n.  ser.)  Ill,  p.  603,  April  17,  ISQtt.  Tiiis  is  the  species  re- 
corded u  "  Paehyeheitv*  vraili"  in  Zoologi$cher  Anzdger,  No.  502,  4  Mai, 
1B90,  foot  of  p.  2W.  It  U  an  unfortunate  typographical  error,  not  traceable  to 
IIm  record  as  officially  fumUlied  by  the  Academy. 
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Aperture  trapezoidal,  white  witliin,  with  livid  brown  ot  pnrplish 
tracts.  Outer  lip  having  a  ver^  deep  rounded  sinua  a  short  dis- 
tance below  the  suture,  its  outer  portion  then  produced  forward  in 
a  broad  rounded  lobe,  retracted  again  on  the  lower  outer  portion, 
and  produced  in  a  more  or  lesa  prominent  narrow  lobe  at  base. 
Columella  concave ;  parietal  wall  covered  hy  a  transparent  film, 
with  a  slight  callua  developed  near  the  posterior  angle  of  the  aper- 
ture. 

Alt.  52,  diam.  25  mm.  Alt.  54,  diam.  27  mm.  Alt  53,  diam. 
28  mm. 

Described  from  four  adult  and  four  young  specimens  in  collection 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  and  one  adult 
in  collecUon  of  the  United  States  National  Museum.  The  latter 
apegimeo,  having  suffered  least  erosion,  ia  figured. 

The  peculiar  sinuousity  of  the  lip  is  strictly  an  adult  character. 
In  most  Bpecimens  it  is  not  perceptible  a  half  whorl  back  from  the 
lip-edge,  although  in  the  last  of  those  measured  above,  the  ngmoid 
contour  is  seen  in  the  growth  lines  almost  a  full  whorl  back.  Four 
jouDg  specimens  examined  have  the  lip  hardly  more  bent  than  in 
the  ordinary  Pachycheili. 

The  altitude  given  above  is,  of  course,  measured  on  decollate 
specimens.  A  young  shell  52  mm.  high  has  7  whorls  left ;  one 
measuring  33  mm.  high  has  71,  and  probably  has  lost  about  li. 

Specimens  subsequently  received  from  Dall,  collected  by  Dr. 
colored,  with  IraccB  of 
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BT   FREDERICK   P.   HENRY,   M.   D. 

The  case  which  is  the  basis  of  my  remarks  l>eIonji^  to  odo  of  a 
group  of  diseases  included  under  the  generic  term  *'  lilarin>ii»,**  by 
which  is  understood  an  affection  caused  by  one  or  other  h|hh.mo(i  itf 
Filaria.  This  parasite  is  by  no  means  rare  in  the  lower  aninuilH, 
especially  in  the  dog,  but  I  will  confine  my  remarks  to  those  Filarito 
which  infest  the  blood  of  man.  Of  these,  three  specieH  are  univor- 
sally  recognized :  (1)  Filaria  sanguinis  hominis  noctHrna,  (2)  Fit* 
aria  sanguinis  hominis  diuma,  (Z) Filaria  perstans.  Thin  cliuiMilloii- 
tion  is  based  upon  the  habits  of  the  filarial  embryos,  the  first  Kpiu'iiw 
being  found  in  the  superficial  vessels  solely  or  chiefly  during  the' 
night;  the  second  solely  or  chiefly  during  the  day,  while  thu  third 
is  constantly  present  in  the  cutaneous  capillaries. 

There  is  a  fourth  species  recently  discovero<l  by  Dr.  INitrirk 
Manson,  formerly  of  Amoy,  China,  now  of  London,  which  Ihi  Iihh 
modestly  named  Filaria  Demarquayi,  after  Deninrrpmy,  the  dis- 
coverer of  Filaria  nocturna, 

Filaria  diuma  and  Filnrui  perstans  are  coufuwAl  iUiin  fur  fo  lUt* 
West  of  Africa  and  adjoining  district'*,  while  tli«j  Filaria  noHnrna  \n 
widely  prevalent  in  the  tropics  and  endemic  in  certain  M'<:tioij«  oi' lUft 
United  States.  The  adults  of  Fihria  nryiuma  littv<;  \ft:4'.u  f'n;'j»J«-iif  ly 
found ;  that  of  Filaria  pentans  u*iv«:r,  a^t  fur  an  I  hav<r  \ft-A'M  abl*:  t/* 
ascertain.  In  the  opinion  of  yinumn  th<;  Fil/irla  (oa  oli  tli*:  f.yi-.  of 
the  negro  of  Old  Calabar  is  pr^ibably  the  a/J«jlt  f'^rtn  of  th'r  FUhuji 
diurna.  If  it  is  not,  he  2Lr^nf^,  ihHn  there  //iu>t  \>*;  itifiiUt-.t  )t\o'Hi 
worm  yet  to  be  discoverer!,  for  the  e«.bry'/>t  of  Uj';  /v/  wtifi  ««'»|/«: 
from  the  body  of  their  ho^t  ihfou;(h  the  ;/i<:/Ji'ji/*  of  th*;  *:'ttri\itU'fh. 
Filaria  peretans  has  b**D  pra/.tici.-v  prov<5<J  oy  *Aituw,tt  t//  o*-.  *\*»- 
cause  of  the  fatal  "  sl^^p:  :* d  *:  ';t :. f^A  **  '. f  •. r.  h  ^ >.  i.  '/;*  /«•;/.  uu 

While  engaged  in  :Le  si v: y  •, f  :. .'a r . t* . ',  ;<. y  % V/n* •.'/?.  ^hj  t.4\,*4 
bv  Dr.  Charles  A.  OI:T*r  -/  P.*. !  *--:*:.:,.'..'*..  v,  *:  ?*';.*?>!»•/>  '**<•  '/t 
Filaria  loa  nc^ni.r  nzr^r,^    .r  Ur    A//.,    JV.v/'-r^r.    v,^  ';  r*  /. 
guished  opbtLalizKrlo^Ix    .i  Yj:.:.',  .t/:        l  *  y  ;/<»♦'.»    wx-r  4    i/;/ 
who  had  epen:  ei;^:  j^^tr*  .»  ii  .^rt^-r.^fy  »•>•>  t\  'aO  '  *  *v*^  %'. 
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the  Weat  Coast  of  Africa.  Without  eDteiiog  into  tbedetulsof  this 
most  intereeting  case  I  will  merely  state  that  in  two  BucoeamTe 
operations  Dr.  Robertson  extracted  two  Filari«e  (spe<^es  ha)  from 
the  ocular  tissues,  the  first  a  male  the  second  a  female.  Both  of 
these  adult  parasites  are  described  by  Manson  in  tbe  course  of 
Robertson's  paper.  The  female  was  etufied  with  embryos  but 
repeated  examiaationa  of  tbe  blood  failed  to  detect  any  embryonic 
Filarise  in  that  fluid.  This  fact  seems  to  refute  Dr.  Manson's  hypoth- 
esis that  Flaria  loa  is  the  adult  forn)  of  Filaria  diuma. 

The  fact  that  the  case  ou  which  my  remarks  are  based  is  the  first 
of  the  kind  observed  io  Philadelphia  justifies  the  publication  of  a 
life-history  of  the  parasite,  Filaria  noctuma,  which  I  found  in  the 
blood  of  my  patient  aud  of  which  living  specimens  are  placed  under 
the  microscope.  I  wish,  therefore,  to  emphasize  the  fact  that  Filarita 
in  the  blood  vessels  are  undeveloped,  embryonic,  and  that  they  are 
the  progeny  of  an  adult,  two  or  three  inches  long,  which  has  its 
permanent  abode  io  one  of  the  lymphatic  channels,  probably  the 
thoracic  duct.  Manson,  observing  the  embryonic  characters  of  the 
circulating  Filariie,  came  to  the  iuevitable  conclusion  that  they  must 
reach  a  further  stage  of  development  outside  of  the  body  and,  in  all 
probability,  in  tbe  interior  of  some  blood-sucking  animal.  He 
naturally  thought  of  the  mosquito,  an  insect  whose  nocturnal  blood- 
sucking habits  seemed  to  render  peculiarly  fit  to  act  the  part  of 
intermediary  host.  Without  entering  into  details  I  will  merely  say 
that  Maason's  hypothesis  was  fully  verified  by  experiment. 
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vill  probably  continue  to  be  the  case  until  some  Manson  takes 
rendence  in  West  Africa. 

The  presence  of  Filaria  embryos  in  the  blood  does  not  necessarily 

give  rise  to  disease,  their  transverse  diameter  (j^  inch)  being  as  a 

nile  such  as  to  enable  them  to  traverse  the  narrowest  channels  of 

the  blood  and  lymph.     Occasionally,  however,  they  occlude  these 

▼easels  and  this  is  due  to  the  fact  that  the  embryos  are  prematurely 

bom  enclosed  in  a  sac  or  sheath  of  globular  form,  the  transverse 

diameter  of  which  is  about  yiv  inch.      Disease  in  man  occasioned 

by  the  Filaria  is,  therefore,  the  result  of  disease  in  the  Filaria  itself. 

Xt  the  adult  female  Filaria  produces  the  young  in  a  physiological 

zuanoer  they  are  innocuous  to  their  host;  if,  through  disease  or 

irritation,  she  brings  them  forth  prematurely,  they  obstruct  the  lymph 

oliannels  and  produce  one  or  more  of  the  diseases  grouped  under  the 

^tle  of  filariasis.    According  to  Manson,  "  it  is  very  certain  that  in 

^tlie  great  majority  of  instances  in  which  the  blood  is  infested  with 

FilarisB,  no  harm  whatever  accrues." 

The  principal  diseases  to  which  the  Filaria  ^ives  rise  are  abscesses, 
Ijrmphangitisy  dermatitb  and  cellulitis,  erysipelas,  orchitis,  chyhiria, 
obylous  dropsy  of  the  peritoneum,  chylous  dropsy  of  the  tunica 
'V'aginalis,  varicose  groin  glands,  lymph  scrotum  and  elephantiasis. 
The  disease  or  rather  the  symptom  that  induced  me  to  search  for 
^tJie  Filaria  was  chyluria,  which  is  not  a  common  manifestation  of 
even  in  the  tropics. 
It  is  an  interesting  fact  that  the  diseases  to  which  the  Filarise  give 
are  entirely  due  to  mechanical  interference  with  the  circulation 
of  lymph  and  blood ;  no  toxines,  or  at  least  none  inimical  to  man 
^eem  to  be  generated  by  this  parasite  and  this  fact  is  in  marked 
contrast  to  what  is  observed  in  the  ordinary  infectious  diseases.  In 
the  latter,  as  is  well  known,  the  products  of  bacterial  activity  are 
intensely  toxic.  I  would  venture  to  suggest,  in  explanation  of  this 
anomaly,  that  excretory  products  diminish  in  toxicity  to  man  in 
direct  ratio  with  the  ascent  in  the  scale  of  being  of  the  organism 
that  discharges  them. 

The  most  remarkable  fact  in  connection  with  the  habits  of  Filaria 
noetuma  is  that  it  is  found  in  the  sui)erficial  capillaries  solely 
or  chiefly  during  the  evening  and  night.  On  several  occasions  I 
have  examined  the  blood  of  my  patient  at  noon  or  thereabouts  and 
hare  found  the  parasites  either  absent  altogether  or  very  sparsely 
present;  whereas  at  night  they  have  always  been  abundant.     This 
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"  filarial  p«riodicit7,"  as  it  is  called,  has  been  careTullf  studied  by 
Maoson  who  found  that  toward  sunset  the  embryos  "begin  to  enter 
the  generul  circulation.  Gradually,  as  the  night  wears  on,  their 
nnmbers  increase.  About  midnight  they  are  moet  numerous.  As 
morning  approaches  they  get  fewer  and  fewer,  and  by  8  or  9  A.  M. 
they  have  disappeared."  Thia  periodicity  ia  wonderfully  adapted 
to  facilitate  the  escape  and  further  development  of  the  embryo 
through  the  medium  of  the  mosquito.  Various  theories  of  the  cause 
of  "  filarial  periodicity  "  have  been  advanced  but  none  of  them  is 
entirely  sntisfaetory.  The  most  satisfactory  of  them  ie  that  which 
correlates  the  habits  of  the  parasite  with  the  sleeping  and  waking 
habits  of  the  host.  This,  however,  is  simply  reiterating  the  feet 
without  explaining  it.  That  the  approach  of  the  embryos  to  the 
surface  is  not  entirely  due  to  the  somnolent  condition  of  the  host  is 
shown  by  the  fact  that  it  begins  several  hours  before  bedtime; 
while,  on  ihe  other  hand,  the  parasites  begin  to  retire  to  the  deeper 
vessels  hours  before  tbe  usual  hour  of  ndng.  It  cannot  be  denied, 
however,  that  the  condition  of  sleep  has  something  to  do  with  the 
approach  of  the  Filaria  to  the  Buriitce.  This  is  proved  by  a  celebrated 
experiment  of  Dr.  Stephen  Mackenzie  who  induced  a  patient  who 
harbored  the  Filaria  noeiurna  to  reverse  his  usual  habits  as  to  sleep- 
ing and  waking  ;  i.  e.  to  remain  awake  all  night,  and  sleep  during 
the  day.  While  this  experiment  was  in  progress  the  Filaria  was 
found  in  the  surface  vessels  solely  or  chiefly  during  the  day.  The 
fact  that  the  embryos  begin  to  find  their  way  to  the  surface  several 
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fikriasis  and  will,  therefore,  confioe  myself  to  the  statement  that 
there  is  no  drug  that  will  kill  the  adult  parasite,  and  that  even  if 
such  a  drug  were  known  it  would  be  wisest  to  refrain  from  its  em- 
ployment. When  the  adult  worm  has  its  seat  in  one  of  the  extrem- 
ities and  dies,  an  abscess  usually  results;  or  it  is  perhaps  more 
oorrect  to  say  that  adult  Filarise  have  been  found  in  such  abscesses,  the 
presumption  being  that  the  latter  are  caused  by  the  former.  If, 
however,  the  adult  Filaria  dies  in  the  thoracic  duct,  with  consequent 
abeoess,  the  result  would  be  of  necessity  fatal.  The  only  treat- 
meDt  worthy  of  the  name  is  prophylaxis.  Filaria  7ioctuma  being 
introduced  into  the  system  through  the  medium  of  drinking  water, 
it  is  of  vital  consequence,  in  the  countries  in  which  iilariasis  is 
endttDic,  to  secure  a  pure  water  supply  by  filtration  or  other  means. 
Ab  Manson  remarks' ;  **  the  ultimate  disappearance  of  the  filarial 
diseases  is  entirely  a  matter  of  personal  and  municipal  education" — 
in  other  words  of  "  civilization  ....  and  if  any  municipal 
or  other  body  is  in  want  of  one  more  argument  for  a  pure  water  sup- 
ply, here  is  one  ready  made  to  their  hands." 

'DavidBon's  Hygiene  and  Diseases  of  Warm  Climates. 
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THE  PIAITETOBOKBIT,  A  OEHTSIFDOIL  APPA&AT1TB  TOB  THI 

tdluketbic  ebihutioh  07  tee  tood->ttpplt  or 

0TBTEB8  AHS  OTEEB  AHITATIC  AKHULB. 
BT  CHARLES  B.  DOLLSY,  H.  D. 

To  Dr.  Victor  Hensen  of  Kiel  ib  due  the  credit  of  b^ng  the  fint 
to  insist  upon  the  importaace  of  a  quantitative  determination  of  tbe 
primitire  food  supply  of  marine  animals. 

In  place  of  the  terms  "Auflrieb"  and  "  pelagieche  Mulder  "  (pel- 
agic tow-stuff)  iotroduced  by  Johannes  Miiller,  and  commonly  em- 
ployed by  zoologists  for  nearly  half  a  century,  Hensen  substituted 
the  more  comprehensive  term,  plaokton,'  to  include  all  those  free- 
swimming,  or  drifting  organisms  which  make  up  the  fauna  ftnd 
flora  of  the  sea.  As  the  result  of  the  initiative  taken  by  Hensra 
and  based  largely  upon  the  investigation  conducted  in  the  North 
Sea  and  Atlantic  Ocean  under  his  leadership,  there  has  been  devd- 
oped  in  less  than  a  decade,  one  of  the  most  important  departmentB 
of  biological  science,  to  which  Haeckel  has  applied  the  term  plsnk- 
tology.  Biologists  interested  in  the  practical  solution  of  tbe  diffi- 
culties met  with  in  the  preservation  and  propagation  of  the  food 
supply  of  Man,  as  found  in  ocean  and  lake,  bay  and  river,  were 
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jears  steadily  diminished  in  abundance,  notwithstanding  the  enor- 
moas  quantity  of  plants  spread  out  on  the  oyster  grounds  of  our 
seaboards,  as  well  as  that  the  fisheries  of  the  Great  Lakes  have,  in 
several  instances,  grown  steadily  less  profitable,  notwithstanding 
that  millions  of  young  fry  have  been  liberated  annually ;  for  unless 
the  transplanted  organism  can  find  suitable  and  abundant  food, 
the  time  and  money  spent  in  rearing  it,  up  to  the  period  of  its  plant- 
ing, is  practicaUy  wasted. 

As  the  result  of  the  planktonic  studies  of  Hensen,  aquiculture  is 
taking  on  a  new  phase  which  promises  to  mark  a  period  in  its 
history  as  important  as  has  been  seen  in  the  very  rapid  development 
of  scientific  agriculture,  directly  attributable  to  the  teachings  and 
methods  of  Sir  John  Bennett  Lawes  of  Rothamstead,  England. 

A  glance  at  recent  literature  is  sufficient  to  show  the  marked  con- 
trast between  modem  planktonic  investigation  and  the  empirical 
methods  hitherto  employed  in  aquiculture. 

Prof.  H.  B.  Ward,  in  his  paper  on  the  "  Food  Supply  of  the  Fish 
in  the  Great  Lakes,"  and  Prof.  J.  E.  Beighard,  in  his  reports  on  the 
"Biological  Examination  of  Lake  St.  Clair/'  indicate  very  clearly  that 
the  practical  failure  offish  culturists  to  replenish  the  rapidly  dimin- 
ishing supply  of  white  fish  in  the  Great  Lakes  may  be  directly  at- 
tributed to  a  lack  of  knowledge  on  the  part  of  those  conducting  the 
fish  hatcheries,  of  the  conditions  affecting  the  primitive  food  supply 
of  these  waters.  In  the  work  conducted  under  the  direction  of 
Prof.  Beighard,  we  find  the  first  recognition  in  this  country  of  the 
prime  importance  of  a  knowledge  of  the  protophjtes  of  the  plank- 
ton, constituting  as  they  do  the  primitive  food  supply  upon  which 
are  dependent  all  other  forms  of  the  plankton,  as  well  as  all  higher 
aquatic  organisms. 

John  P.  Lotsy,  in  a  study  of  the  food  of  the  oyster,  clam  and 
ribbed  mussel,  confirms  what  has  long  been  known,  that  these  mol- 
lusks  feed  almost  entirely  upon  diatoms,  and  that  a  knowledge  of 
the  life  conditions  of  these  latter  must  furnish  the  basis  of  intelligent 
oyster  culture. 

In  reviewing  the  literature  pertaining  to  oysters  and  the  oyster 
industries,  frequent  mention  is  found  of  the  food  of  oysters  and  the 
importance  of  an  abundant  and  regular  supply  of  the  same,  but  no- 
where in  the  numerous  reports  of  expensive  investigations  of  oyster 
grounds,  carried  on  by  the  various  governments,  do  we  find  any  sys- 
tematic study  of  the  protophytic  plankton  of  the  waters  examined. 
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Other  and  much  less  important  facton,  such  as  depth  and  denut^ 
of  the  nater,  the  character  of  the  bottom,  etc.,  have  received  ex- 
haustive attention  aud  are  to  be  found  displayed  in  lengthjr  tables 
and  expensive  charts,  whereas,  the  most  important  factor  of  all, 
the  canditionB  of  the  oyster's  food  supply,  are  lel^ated  to  bri^ 
paragraphs  and  have  as  yet  received  practically  no  consideratioD  at 
the  hands  of  those  who  have  Bought  to  awaken  toterest  in  scientific 
oyster  culture. 

In  this  coDnectioQ  I  may  be  allowed  to  quote  briefly  from  Pn^ 
Haeckel :  "  The  unicellular  plants  (Protophyta)  have  very  great  im- 
portance in  the  physiology  of  the  plankton  and  the  cycle  of  matter 
in  the  sea,  for  they  furnish  by  for  the  greater  part  of  the  primitive 
food  (Umahrung).  The  inconceivable  amount  of  food  which  the 
countless  myriads  of  swimming  marine  animals  consume  daily  is 
chiefly  derived,  directly  or  indirectly,  from  the  planktonic  flora, 
and  in  this  the  unicellular  protophytes  are  of  much  greater  impor- 
tance than  the  multicellular  metaphytes. 

"  Nevertheless,  the  natural  hiatory  of  these  small  plants  has  thoa 
far  been  very  much  neglected.  As  yet,  no  botanist  has  attempted 
to  connder  the  planktonic  flora  in  general,  and  its  relations  to  the 
planktonic  fauna.  Only  that  single  class  bo  rich  in  forms,  the  di- 
atoms, has  been  thoroughly  investigated  and  systematically  worked 
up  1  aa  regards  the  other  groups,  not  a  single  attempt  at  Byatemixir 
tion  has  been  made  ;  and  many  simple  forms  of  great  importance 
have  lately  been  recognized  for  the  first  time  as  unicellular  plants." 


1896.]  NATURAL  8CIENCBB  OF  PHILADELPHIA.  279 

let  the  average  weight  or  bulk  of  diatoms  for  each  cubic  metre  of 
such  a  region  be  determined  and  used  as  a  standard  of  comparison, 
bj  meaoB  of  which  the  culturist  may  estimate  the  value  of  neigh- 
boring waters. 

Corporations  such  as  are  now  rapidly  securing  control  of  the  best 
oyster  grounds  of  the  coast,  will  not  long  be  content  to  work  under 
the  ruleK>f-thumb  methods  of  the  unscientific  oysterman.  The  ex- 
periments of  laying  out  extensive  oyster  beds,  or  establishing  fatten- 
ing parks,  are  too  costly  to  be  undertaken  on  the  basis  of  guess-work 
as  to  whether  conditions  are  or  are  not  favorable.  The  money  in- 
vested in  an  oyster  bed  of  one  hundred  thousand  bushels  is  so  great 
that  a  year*s  difference  in  the  time  required  by  the  plants  to  reach 
marketable  size  means  a  very  considerable  profit  or  loss  to  the 
planters. 

How  to  turn  over  the  investment  every  two  or  three  years,  in- 
stead of  every  five  years,  is  a  question  which  affects  very  materially 
the  dividends  of  a  corporation  engaged  in  oyster  culture.  In  cer- 
tain regions,  the  oysters  grow  rapidly  in  size,  but  do  not  become 
sufficiently  fiit  to  command  the  prices  paid  for  oysters  of  a  similar 
size  from  other  beds.  These  thin  oysters,  for  a  few  cents  a  bushel, 
can  be  transferred  to  parks  or  fattening  ponds,  where,  by  supplying 
them  with  waters  rich  in  diatoms,  they  will  become  ''  primes  **  in 
the  course  of  a  few  weeks. 

The  advantage  of  such  fattening  is  obvious,  as  is  the  fact  that  the 
time  consumed  in  the  process  is  a  most  important  factor,  the  profit 
depending  on  whether  the  parks  can  be  emptied  of  oysters  and  re- 
filled every  three  weeks  or  every  six  weeks.  To  regulate  conditions 
of  this  kind  it  is  not  enough  to  wait  for  results,  to  judge  from  day 
to  day  whether  the  oysters  are  fattening  or  not,  and  to  judge  the 
quality  of  the  water  of  the  park  by  the  effects  seen  on  the  oysters.  This 
method  is  unprofitable ;  it  is  either  too  slow,  too  uncertain  or  too 
wasteful  Variation  in  rainfall,  in  temperature,  etc.,  will  affect  the 
relative  number  of  food  organisms  in  the  water  so  materially  that 
the  best  results  can  be  secured  only  by  a  daily  test  of  the  supply. 

Water  rich  in  diatoms  is  too  precious  to  be  allowed  to  pass 
through  the  parks  in  quantities  larger  than  uecessary  to  bring  the 
oysters  to  perfection  in  the  shortest  possible  time.  How  now  shall 
the  ostreaculturist  ascertain  quickly  and  accurately  the  amount  of 
plankton  in  the  water  of  hb  parks  and  claires  from  day  to  day,  or 
decide  upon  the  best  places  for  the  location  of  new  beds  as  regards 
food  supply  ? 
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The  methods  adopted  by  Heoseii  and  hie  followers  in  estimadng 
the  plankton  content  of  any  givea  area  of  water,  are  tedious  in  the 
extreme,  and  hold  the  same  relation  to  practical  fish  and  ojster  cul* 
ture  aa  do  the  old  fashioned  methods  of  counting  blood  corpuscles 
and  milk  globules  to  the  modem  use  of  the  hematocrit  for  the 
quantitative  estimation  of  blood  corpuscles ;  or  of  the  various  cen- 
trifugal machines  and  the  Babcock  system  for  the  determination  of 
the  fat  contents  of  milk.  To  the  use  of  the  pelagic  tow-net  we  are 
indebted  for  practically  all  our  present  knowledge  of  minute  aquatic 
organisms,  and  in  so  far  as  concerns  the  enumeration  of  the  spedes 
constituting  the  plankton  of  any  given  region,  no  improvement  can 
be  suggested  over  the  methods  now  employed.  Prof  Haeckel  has, 
however,  very  clearly  pointed  out  the  difficulties  connected  with 
Hensen's  method  of  counting  the  individuals  obtained  in  each  haul 
of  the  net  and  that  such  counting  "  possesses  only  an  approximate 
and  relative  value,"  and  further,  that  "  the  only  thorough  method 
of  determining  the  yield  in  planktology  is  the  determination  of  the 
useful  substance  according  to  mass  and  weight,  and  subsequent 
chemical  analysis."  Without  undervaluing  in  any  way  the  count- 
ing methoda  at  present  employed  by  planktologists.  I  desire  here  to 
call  attention  to  an  apparatus  which  I  have  devised  and  by  means 
of  which  one  may  make  a  large  number  of  plankton  estimations  in 
a  single  day,  in  each  case  determining  the  volume  and  wdght, 
rather  than  the  number  of  individuals.  By  means  of  this  apparatus 
one  is  enabled  to  judge  of  a  given  area  of  water  at  different  times  of 
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graduated  scale  nn  the  outside  of  the  tube.  The  plankton  thus  ex- 
peditiously secured  can  be  transferred  quickly  to  a  vial  or  other  re- 
ceptacle, to  be  weighed  or  otherwise  examined  at  leisure. 

The  apparatus  is  simple  and  efficient,  covering,  I  think,  some  of 
the  faults  in  the  Hensen  method,  aa  pointed  out  by  Haeckel,  at  any 
rate  supplementing  the  counting  method  by  one  which  makes  it 
poBEibletJ^  secure  a  far  greater  number  of  eattiuations  in  a  given  time. 
It  IB  free  from  many  sources  of  error  connected  with  the  use  of  a  net, 
and  for  the  practical  purposes  of  oyster  and  fish  culture  enables  the 
scientist  in  charge  to  ascertain  the  diurnal  variations  of  any  given 
area  of  water,  from  planktonic  standards  previously  established 
under  the  most  favorable  conditions.  I  have  chosen  the  name 
planktonokrit  for  this  apparatus,  and  I  am  confident  that  it  will 
fcdlitate  in  many  ways  the  solution  of  the  cecological  problems 
which  confront  the  student  of  aquatic  organisms,  and  at  any  rata 
free  him,  to  a  certain  extent, frora  "the  Banaides  task  "  of  couating 
the  individuals.  1& 
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June  2. 
The  Pretideot,  Samdel  G.  Dizom,  M.  D.,  in  the  Chair. 
Seventy  persons  present. 


Juke  9. 
Harbison  Allen,  M.  D.,  in  the  Chair. 
Thirteen  persons  present. 

Papers  under  the  following  titles  were  preseiited  for  publication : — 
"  CoDtributions  to  a  Knowledge  of  the  Hymenoptera  of  Brazil, 
No.  1.  Scoliidie,"  by  William  J.  Fox. 
"  The  Meeenteries  of  the  Lacertilia,"  by  Edward  D.  Cope. 
"Revision  of   the  Slugs  of  North   America:  Ariolimaz  and 
Aphallarion,"  by  Henry  A.  Pilsbry  and  £.  G.  Vaoatta. 


June  16. 
Mb.  Chables  Morris,  in  the  Chair. 
Nineteen  persons  present. 
Papers  under  the  following  titles  were  presented  for  publication : — 
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The  Ulna  of  the  Common  Brown  Bat. — Dr.  Harrison  Allen 
called  attention  to  the  ulna  in  the  common  Brown  Bat,  Adelonyc- 
ieriifusea.  The  ulna  in  the  Vespertilionidae  had  been  described  bj 
some  authors  (e.  g.  de  Blainville)  as  ending  free  in  the  muscles  of 
the  forearm.  Dr.  Allen  believed  he  had  demonstrated  this  arrange- 
ment in  Adehnycteria  and  Veapertilio.  Others  assert  that  in  all  the 
bats  the  ulna  is  anchylosed  to  the  shaft  of  the  radius.  Dr.  Allen 
wished  to  revise  his  former  statement'  on  this  subject.  In  a  fully 
adult  specimen  of  the  bones  of  the  forearm  which  he  had  subjected 
to  prolonged  boiling,  Dr.  Allen  found  that  the  ulna  by  gentle  trac- 
tion could  be  separated  from  the  radius  and  be  traced  as  a  slender 
filament  along  the  entire  length  of  the  forearm  and  to  end  at  the 
wrist  joint.  The  arrangement  in  the  adult,  in  this  species  at  least, 
is,  therefore,  not  different  from  that  found  in  the  embryo. 

The  following  were  ordered  to  be  printed  : — 


'Hon.  N.  A.  Bats,  1894. 
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BY   WILLIAU  J.  FOX. 

The  explorations  of  Herbert  H.  Smith  have  done  more  to  extend 
our  knowledge  of  tbe  insect  fauna  of  Tropical  America  than  those 
of  any  other  person,  with  tbe  possible  exception  of  the  late  Henry 
Walter  Bates.  His  work  in  Mexico  for  the  Biohgia  Centrali 
Americana  ajtA  for  the  West  India  Committee  has  given  bim  an 
extended  reputation;  but  it  remains  for  tbe  clasaifjing  of  his 
South  American  collections  to  show  the  real  extent  of  his  labors  in 
the  field  and  forest. 

It  has  been  mjgood  fortune  to  have  Mr.  Smith's  collection  of 
fossorial  hymenoptera  placed  in  my  bands  for  identification  and 
study,  and  its  size  is  indicated  by  the  number  of  species  cuntained 
in  the  present  paper  on  the  Scoliidie,  which  includes  no  less  than 
thirty  species,  beeides  some  half  dozen  species  of  the  genus  Tiphia, 
which,  in  consequenceof  many  faulty  descriptions  of  South  American 
forms,  I  have  been  obliged  to  leave  undetermined. 

In  1873-1875,  Mr.  Smith  worked  alone  on  the  Amazons,  and  the 
Santarem  material  was  then  gathered.     In  1881-1886,  accompanied 
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Mr.  Smith  has  kindly  furnished  me  with  the  following  notes  on 
localities  visited  as  far  as  they  relate  to  the  hymenoptera. 

SanUirem.  A  town  at  the  junction  of  the  Tabajos  with  the 
A^mazon.  Its  immediate  vicinity  is  more  or  less  open  land,  with 
scattered  low  trees  and  a  thin  grass  growth  :  the  type  of  vegetation 
called  campo  in  Brazil.  Most  of  the  hymenoptera  labeled 
Santarem,  were,  however,  collected  a  few  miles  inland  or  down  the 
-A^mazon,  at  the  settlements  of  Panema,  Maruru  and  Taperinha, 
^W'liere  most  of  the  land  is  covered  with  heavy  forest  broken  by  a 
£&w  clearings.  The  soil  both  of  campo  and  forest  is  sandy.  The 
climate  is  moderately  warm  for  a  region  so  near  the  equator,  and 
n&oisty  though  not  extremely  so. 

Monte  Alegre  is  in  campo  land  very  similar  to  Santarem ;  it  is  on 
tAxe  opposite  or  northern  side  of  the  Amazon. 

Specimens  marked  Pernambuco  are  from  the  San  Francbco  plan- 
^cition,  some  miles  inland :  a  clearing  in  forest ;  land  hilly,  and  soil 
clay. 

Rio  de  Janeiro,  Land  originally  forest.  No  specimens  were  col- 
lected above  2,500  ft.  alt. 

Entre  Rios,  in  the  State  of  Rio  de  Janeiro,  is  on  the  Parabyba 
<]o  Sul  River,  back  of  the  Organ  Mountains.  The  soil  is  clay,  cov- 
ered with  low  and  somewhat  open  forest ;  climate  rather  dry.  Mr. 
Smith  says :  "  The  insects  of  Entre  Rios,  I  have  found,  resemble 
t.hose  of  Chapada  and  Corurabu  rather  than  those  of  Rio." 

Conimbd,  in  the  State  of  Matto  Grosso,  on  the  western  bank  of 
the  Paraguay,  close  to  the  confines  of  Bolivia.  The  climate  dry  and 
lot;  the  vegetation  open  ;  dry  forest,  full  of  cacti  and  other  thorny 
plants.  The  opposite  side  of  the  Paraguay,  where  some  collections 
were  made  (these  are  marked  **  lowland  ")  is  in  the  great  fiood-plain  : 
a  vast  semi-swampy  region,  flooded  every  year  during  several  months. 
This  is  the  region  known  to  geographers  as  Lake  Xaraes,  or,  better, 
the  Xaraes  Marshes  (also  written  Charaes  or  Jaraes). 

Piedra  Blanoa  (or  Pedra  Branca),  a  small  settlement  and  custom- 
house just  within  the  boundary  of  Bolivia,  on  a  lake  opening  into 
the  Paraguay,  and  only  four  miles  from  Coruriiba.  The  land  is  low 
and  damp  and  covered  with  heavy  forest,  very  different  from  the 
r^on  about  Corumba. 

Paeoval  and  Pedra  de  Amolaa  are  settlements  on  the  Paraguay 
above  Corumbd,  on  the  edge  of  the  flood-plain,  but  backed  by  rocky 
hills ;  land  open  or  forest. 
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OuyabA  is  the  cBpital  of  Matto  Grosso,  on  the  River  Cuyabi,  a 
Eub-branchoftheParaguaf  jBuildry  and  atony,  with  caropo growth; 
climate  dry  and  hot. 

Caehoeira  is  just  above  Cuyab^  on  low,  aerni-ewampy  land. 

Chapada.  Here  the  greater  part  of  the  collection  was  made.  It 
ia  an  Indian  village,  thirty  miles  northeast  of  Cuyabfl,on  the  plateau 
stretching  from  the  southern  tributaries  of  the  Amazon  to  the  flood- 
plains  of  the  Paraguay,  and  is  about  2,700  ft  above  sea  level.  The 
land  in  the  immediate  vicinity  of  the  village  is  clayey  or  stony. 
Many  of  the  specimen!)  marked  from  here  are  from  the  neighboring 
settlements  of  Abrilonga,  Gloria,  etc.,  several  hundred  feet  lower, 
and  on  sandy  soil.  All  this  region  has  a  varied  vegetation:  stretchei 
of  open  land  or  campo  and  semi-forest  are  interspersed  with  large 
patches  of  heavy  forest.  The  climate  is  never  very  warm  (mean  at 
Chapada  72°  F.)  and  there  are  cold  snaps  in  June,  July  and  August, 
when  the  thermometer  frequently  sinks  to  40°  or  lower.  These  oold 
snaps  are  caused  by  southerly  winds,  which,  as  Mr.  Smith  states,  h« 
has  proved  are  the  same  as  the  "  pamperos,"  which  are  so  destructive 
to  shipping  on  the  Rio  de  la  Plata.  The  latitude  of  Chapada  is 
about  14°8'.  The  hymenoptera  from  this  place  were  largely  col- 
lected on  flowers  about  the  open  lands,  and  near  the  streams,  where 
many  specimens  were  gathered  in  muddy  places. 

To  quote  from  a  letter  of  June  16,  18t)6,  from  Mr.  Smith :  "  I 
cannot  say  that  the  collection  of  fussorial  hymenoptera  is  a  pai^ 
ticularly  good  one.    The  best  work  was  done  at  Chapada;  but  eveo 
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JCyiiiM  •margiBAta  n.  ip. 

9  . — Black ;  basal  two-thirds  of  mandibles ;  tibise,  tarsi  and  apex 
of  femora  reddish ;  a  transverse,  medially  enlaiged  line  across  front, 
SL  narrower  one  across  occiput ;  line  on  pronotum  posteriorly  and  a 
spot  on  each  side  anteriorly,  spot  on  dorsulum  medially,  small  one  near 
tegaiad,  line  on  scutellum  and  metanotum,  tegula  at  base,  triangular 
«ipot  on  mesopleursB,  a  large  one  on  each  postero-lateral  angle  of 
zniddle  segment,  and  a  small  elongate  one  above  in  the  middle,  rarely 
absent,  spot  on  fore  femora  beneath  near  apex,  spot  on  medial  and 
Imind  femora  above  near  apex,  this  spot  sometimes  extending  on  the 
lower  surface,  fore  tibise  externally,  bn)ad  transverse  band  on  first 
dorsal  segment,  sometimes  emarginate  anteriorly  in  the  middle,  the 
^fcecond  entirely  except  a  narrow  line  at  base  and  a  transverse  medial 
1  ine,  these  lines  united  so  as  to  form  a  low  X,  the  medial  one  not 
^^xtending  to  the  sides,  and  apex  of  second,  third  and  fifth  with  a 
^larrow,  thrice  emarginate  line  at  apex,  yellow,  that  on  the  fifth 
irregular;  body  sparsely  clothed  with  griseous  pubescence;  front 
"^th  large  separated  punctures,  smooth  medially,  those  of  the  vertex 
«nd  occiput  very  sparse ;  clypeus  rather  sharply  carinated  down  the 
^middle;  pronotum  and  dorsulum  much  more  sparsely,  with  large 
[punctures,  those  of  the  scutellum  and  mesopleune  closer;  middle 
a^ment  above  finely  punctured,  in  the  middle  somewhat  roughened 
posterior  face  above  and  at  the  sides  with  coarse  transverse  wrinkles, 
at  apex  the  wrinkles  are  longitudinal,  sides  very  finely  and  obliquely 
striated ;  first  dorsal  segment  punctured  at  the  sides,  the  second 
with  fine  sparse  punctures,  strong  at  sides,  punctures  of  segments  3 
and  4  fine  and  closer,  of  the  fifth  stronger,  second  ventral  with  large 
sparse  punctures,  the  remaining  ventrals  finely  punctured  at  base, 
coarsely  at  apex ;  pygidial  area  covered  with  strong,  longitudinally 
parallel  strise,  the  apex  narrowly  reddish  ;  wings  light  fusco  hyaline, 
with  a  broad  fuscous  streak  running  from  stigma  to  apex  of  supe- 
riors.   Length  16-17  mm. 

Chapada  (March  to  May).   A  series  of  males  collected  at  Chapada 
and  Corumbd  (April),  I  place  here  with  some  doubt. 

^ . — Black ;  abdomen  iridescent ;  clypeus,  mandibles  except  apex, 
loner  orbits,  spot  on  scape  beneath,  one  over  each  antennae,  line  on 
anterior  and  posterior  margin  of  pronotum,  that  on  anterior  margin 
interrupted  medially,  dorsulum  medially,  spot  on  scutellum  and 
metanotum,  large  spot  on  mesopleurse  anteriorly  and  a  small  one 
posteriorly,  two  parallel  spots  on  upper  surface  of  middle  segment. 
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postero-lateral  anglee  of  the  latter,  spot  on  all  the  coxie  beneath,  and 
ftbove  on  the  posterior  pairs,  femora  except  base,  remainder  of  \egt- 
except  etripe  on  tibiee  beneath  and  a  ring  at  apex  of  tana)  JoiDts,  a 
thrice  emarginate  fascia  at  apes  of  dorsals  1-6,  the  first  broadestr 
the  last  interrupted  medially,  and  a  elongate  spot  on  each  side  of 
ventrals  2-5,  all  yellow  ;  wings  hyaline,  faintly  dusky  at  apex,  stigma 
testaceous;  antennse  but  little  longer  than  the  combined  length  of 
head  and  thorax  ;  front  rather  strongly  and  closely  punctured,  the 
occiput  much  more  finely  bo  ;  middle  segment  above  in  the  middle 
strongly  punctured,  the  posterior  face  closely  and  transversely  striato- 
punctate,  on  the  sides  obliquely  and  more  finely  so ;  abdomen  above 
with  rather  strong,  separated  punctures,  beneath  the  punctures  a 
little  finer  and  sparser.     Length  15-17. 

This  sex  is  very  like  the  S  of  flavopUta,  but  is, as  a  rule,  larger; 
spots  on  postero-lateral  angles  of  the  middle  segment  larger,  abdom- 
inal fasciie  thrice  emarginate,  and  the  sculpture  of  the  middle  segr 
ment  is  less  coarse.  The  spotted  upper  surface  of  middle  segment 
is  constant  in  all  but  two  of  the  twenty-two  specimens  before  me. 
■rclae  franUlli  Burm. 

One  specimen.     Corumbd  (April). 
Hriiaa  rkdlitk  a.  >p. 

9. — Black;  abdomen  iridescent;  spot  on  each  side  of  clypeuB, at 
base  of  each  antenna,  inner  orbits,  two  dots  on  metanotum,  and  a 
small  spot  c 
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ctured,  the  fifth  more  strongly,  the  base  of  3  and  4  transversely 
th;  ventrals  with  a  series  of  strong  punctures  before  apical 
i^Ds,from  which  pale  hairs  project,  otherwise  sparsely  punctured; 
gidial  area  longitudinally  and  evenly  striated ;  pubescence  of 
body  pale,  a  rather  prominent  bunch  on  each  side  of  the  first  dorsal 
Ngmeut;  wings  subfuscous,  the  anterior  portion  of  the  anteriors 
deeply  clouded,  nervures  black.     Length  15  mm. 

Chapada  (March).     One  specimen.     Seems  to  be  very  distinct  as 
TBgsrds  coloration  and  sculpture  of  middle  segment. 

KyiiBo  iridttoeni  n.  ip. 

9 . — Black  ;  abdomen  iridescent,  especially  the  first  dorsal  seg- 
loent;  inner  orbits,  metanotum,  and  a  dot  on  each  side  of  the  first 
dorsal  segment  of  abdomen,  yellow ;  pubescence  pale ;  clypeus  with 
&irly  strong  punctures,  except  in  the  middle,  which  is  longitudinally 
BiDooth  and  raised  or  carinated ;  front  with  large,  deep  punctures 
closer  than  in  radiata ;   occiput  with  large,  rather  sparse  punctures, 
its  posterior  margin  with  finer  and  closer  ones ;  ocellar  region  almost 
impunctate;  scape    distinctly  punctured;    pronotum    with   large, 
though  not  deep,  somewhat  confluent  punctures ;  dorsulum  with  the 
punctures  on  anterior  portion  fine  and  closer,  on  the  remainder 
stronger  and  sparser  than  those  of  the  pronotum ;  scutellum  with  large, 
separated  punctures,  upper  surface  of  middle  segment  at  base  finely 
and  closely  punctured,  apically  rugose,  particularly  in  the  middle ; 
posterior  face  covered  with  fairly  strong,  close  striie  which  radiate 
from  the  apex,  become  coarser  laterally,  and  extend  on  sides  where 
they  are  finer  and  evener ;  sides  of  prothorax  finely  striated  obli- 
quely; mesopleunc  with  large,  deep  punctures;  calcaria  and  spines 
of  the  legs  white ;  the  tibise  and  tarsi  obscurely  rufo-testaceous ; 
abdomen  above  rather  finely  punctured,  most  strongly  on  segments 
4  and  5,  and  at  the  sides,  base  of  2-4  transversely  smooth  ;  ventral 
segments  with  large,  sparse  punctures,  a  transverse  series  before  the 
apical  margins  of  segments  2-5 ;  p^-gidial  area  longitudinally  striated ; 
wings  subfuscous,  the  anterior  portion  of  anteriors  deeply  clouded, 
nervures  and  tegulse  in  part  testaceous.     Length  12  mm. 

Chapada  (December).    One  specimen.  This  is  very  similar  super- 
ficially to  radiaia,  but  difiers  in  much  finer  sculpture  of  thorax, 
particularly  the  middle  segment. 
nphia  parallela  Sm. 

Chapada  (December  and  January);  Santarem  (February);  Yilleta 

(May).     Seven  specimens. 
20 


298  PSOCEEDINOS  OF  THE  ACADEMY  OF  [1896. 

TiphlR  loUUrU  Bm. 

Chapada(M&7  and  November);  Bantarem.  Four  apecameni. 
Smith  doublfull/  referred  golitaria  to  paralUla  as  the  latter'a  tuftle, 
in  which  he  was  probably  correct. 

In  addition  to  the  two  species  of  Tiphia  above  noted  the  collec- 
tion contains,  perhaps,  five  others,  which  I  have  not  been  able  to 
place  in  consequence  of  the  many  incomplete  deacriptioiu  that  exiit 
of  neotropical  fortOE.  Smith's  descriptiong  of  ZV^Ata  are  ftlmoat 
itselese. 
Spomidlopttron  JnUi  Rom. 

Cbapada  (December  and  February)  ;  SaDtarem.    Four  specimena, 
all  females. 
SmIU  (Siioolik)  nigrsiMni  d.  tp. 

Deep  black,  shining ;  maudibles  red ;  wings  black,  with  a  strong 
blue  reflection  ;  tibite  and  tarsi  reddish ;  base  of  second  ventral  Beg- 
ment  with  two  small  tubercles. 

9  . — Head  with  deep,  sparse  punctures,  closest  at  base  of  anteniue 
and  on  occiput ;  anterior  margin  of  clypens  truncate  ;  scape  sparself 
punctured;  thorax  coarsely  punctured,  tolerably  closely  so  on  pro- 
thorax  and  mesopleune,  dorsulum  and  scutellum  impunctate  m^ 
dially,  upper  segment  of  middle  segment  iu  middle  strongly  punc- 
tured, posteriorly  depressed,  and  sparsely  punctured;  legs  more  <v 
less  reddish,  their  amount  of  black  and  red  variable,  the  spines  black, 
longer  spur  of  hind  tibite  equal  to  about  one-third  the  length  of  the 
first  hind  tarsal  joint ;  abdomen  strongly  punctured,  particularly  on 
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Mil  (UmoIU;  Tanieolor  Saom. 

Qiapada  (November  and  March.)  Four  9  and  one  ^  specimen. 
Stmrore  in  describing  this  species  was  in  doubt  whether  its  habitat 
WIS  Brazil  or  Africa.  The  specimens  before  me  agree  verj  well  with 
the  dsMription,  and  leave  no  doubt  in  mj  mind  as  to  their  identity. 
The  color  of  thorax  varies  somewhat,  the  dorsulum,  tegulse  and  scu- 
tdlnm  sometimes  partaking  of  rufous. 

The  male  has  not  before  been  recorded.  It  may  be  briefly  diag- 
noeed  as  follows : 

^.—Colored  like  the  9  ,  but  with  four  apical  segments  reddish ; 
inteiu»  stout,  about  as  long  as  head  and  thorax ;  thorax  strongly 
imocturedy  sparsely  so  on  dorsulum,  scutellum,  metanotum  and 
middle  segment,  medially ;  abdomen  with  strong  punctures,  fairly 
don,  on  dorsal  segments  4-6  in  the  middle  somewhat  sparsely,  the 
Tentrals  much  more  sparsely  so ;  second  ventral  at  base  strongly 
bitnbercnlate ;  longer  spur  of  hind  tibise  about  half  as  long  as  the 
first  hind  tarsal  joint ;  wings  black,  with  a  strong  bluish-purple  re- 
flection ;  pilosity  of  body  black,  rather  sparse.     Length  20  mm. 

Mil  (Difoolia)  Drewieni  Sauu. 

Chapada  (March  and  April).    Eighteen  9  and  fifteen  $  speci- 
meoi.   The  wings  have  a  bronzy-purple  reflection,  not  violaceous  as 
described  by  Saussure. 
*  The  $ ,  heretofore  unknown,  may  be  described  as  follows : 

i. — Similar  to  9  as  to  coloration,  the  black  or  under  side  of 
thorax  more  distinct ;  antennse  about  as  long  as  head  and  thorax ; 
thorax  strongly  punctured,  sparsely  so  on  the  middle  of  dorsulum, 
Kotellum,  metanotum  and  upper  surface  of  middle  segment ;  abdo- 
iDen  with  strong  punctures  becoming  closer  toward  apex,  sparsest 
on  first  and  second  dorsal  and  on  the  ventral  segments ;  longer  spur 
of  hind  tibiffi  nearly  half  as  long  as  the  first  hind  tarsal  joint ; 
second  ventral  segment  at  base  indistinctly  tuberculate ;  wings  black, 
nith  a  strong  bronzy-purple  reflection ;  pilosity  of  body  reddish, 
rsther  dense  on  apical  abdominal  segments.    Length  12-18  mm. 

InUa  (IMieolU)  deoepta  n.  ip. 

Similar  to  Drewseiii^  but  the  wings  are  deeper  blue,  and  not  pur- 
plish ;  clypeus  transverse,  not  produced  in  the  middle  as  in  Drewaenu 

9. — Head  with  deep,  sparse  punctures,  almost  impunctate  above 
on  the  front,  more  closely  at  base  of  antennie  and  on  occiput ;  clypeus 
convex  and  impunctate  medially,  depressed  and  punctured  on  the 
sides,  a  small  patch  of  pale  hairs  on  each  extreme  side ;  thorax 
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stronglj  punctured,  very  closely  above  on  protfaoraz,  elsewhere 
sparsely,  the  center  of  dorsulun,  scutellum  and  metaDotum  impono- 
tate  or  nearly  so,  the  middle  segment  above  in  the  middle  with  la^e, 
scattered  punctures ;  longer  spur  of  bind  tibiaa  lees  than  half  aa  lon^f 
as  the  first  hind  tarsal  Joint ;  first  and  second  dorsal  segment  strongly 
punctured,  the  punctures  on  second  sparsest  and  feebler,  dorsals  3-& 
almost  impunctate,  the  sixth  with  cribrose  punctures,  ventrab 
with  large,  much  scattered  punctures,  the  base  of  second  segment 
bituberculate ;  venation  about  aa  in  Dreutseni,  the  second  transverso- 
cubital  nervure  strongly  curved  outwardly.  Body  rufous ;  flagel- 
lum  except  first  joint,  occiput  narrowly,  thorax  on  sides  and  beneAth, 
the  middle  segment  entirely,  and  first  and  base  of  second  abdominal 
Bailments,  black  ;  legs,  including  spines,  ruibus ;  piloaity  black,  except 
fringe  of  mandiblee  and  two  apical  abdominal  segments.     Length 

Cbapada.    One  spedmen.    Superficially,  deeepla  shows  a  striking 
resemblance  to  Drewseni,  from  which  it  difiers  in  the  bluer  wiag% 
shape  of  clypeus  and  color  of  pilosity. 
Seolis  (DiiooUftl  blii^ata  d.  ip. 

Similar  to  Drewseni  and  deeepla  in  coloration,  the  third  donal 
abdominal  segment  with  a  small  lateral  yellow  spot ;  clypeus  tran^ 
verse  anteriorly  ;  wings  black,  with  a  strong  purplish  reflection. 

9 . — Head  with  deep,  sparse  punctures,  those  of  the  occiput,  base 
of  antennie  and  on  sides  of  clypeus,  much  closer ;  clypeus  strongly 
convex  and  impunctate  medially,  its  fore  margin  transverse,  at  the 
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indktiiict  line  at  apex  of  dorsal  segments  1-3,  black ;  pilosity  red- 
diih  ind  rather  sparse,  that  on  the  occiput  pertaining  to  jellow ; 
none  of  the  abdominal  segments  fringed ;  tegulse  strongly  punctured 
onaDterior  half.    Length  16-21  mm. 

^.— Head  stronglj  and  evenly  punctured  throughout  the  front, 
sballowly  so  on  the  occiput;  antennse  scarcely  as  long  as  the  head 
ii\d  thorax  united,  first  and  eecond  joints  of  flagellum  about  equal 
in  length,  the  terminal  joint  rounded  at  apex  (the  antennse  are  de- 
cidedly stouter  than  in  themaleof/>reir<«nt);  thorax  strongly  punc- 
tured bat  rather  more  closely  than  in  the  female,  and  the  posterior 
fiioe  of  middle  segment  with  large  punctures;  abdomen  closely 
psDctored  particularly  above,  the  last  dorsal  hardly  cribrose ;  second 
Tentnl  bituberculate.  A  yellow  spot  in  the  emargi nation  of  the 
fjei.  and  the  black  on  dorsulum  and  abdomen  more  generally  dis- 
tributed.    Length  13-16  mm. 

Chapada  (January,  March  and  April).  Eleven  female  and  six 
mile  specimens.  The  extent  of  black  of  abdomen  and  sides  of  thorax 
i>  subject  to  variation :  in  two  females  the  dorsal  segments  are  almost 
entirely  black.  The  yellow  spots  on  abdomen  are  constant  in  all 
specimens,  and  may  be  regarded  as  a  good  superficial  character  in 
distinguishing  this  species  from  Drewseni  and  allied  species. 

lUiTitripeniiii  Sm. 

Chapada  (March).     Four  specimens. 
Sii  regina  Saqm. 

Chapada  (January  to  April).   Thirty-nine  specimens,  all  females. 
Bii  nigra  Saom. 

Chapada  (October,  February,  March  and  April).  Twenty-three 
female  specimens. 

Bii  Ineida  Lep. 

Two  specimens  from  Chapada,  collected  in  December  and  March 
respectively,  I  refer  with  some  doubt  to  E.  Inclda,  The  larger 
specimen  measures  27  mm.  in  length,  whereas Saussu re  gives  38  mm. 
Should  my  specimens  be  correctly  determined,  there  is  no  reason  for 
considering  this  species  as  a  variety  of  eoatnlu,  as  suggested  by 
Saussure  and  Sichel  on  p.  219  of  their  catalogue,  as  it  is  clearly 
distinct  from  that  species. 

Bit  kjaliaa  Lep. 

Bepresented  in  the  collection  by  numerous  specimens  of  both 
sexes  from  Chapada  (December,  March  and  April).    In  addition  to 
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the  clear  vinga,  the  male  of  hyalina  is  dUtioguished  from  thoee  of 
eoglalU  and  Wegmaeli  by  the  unusually  promiDeut  and  pointed  tu- 
bercle at  base  of  second  ventral  abdominal  aegment. 
Slii  oMtalii  Lap. 

Cbapada  (March  and  April) ;  Bio  de  Janeiro  (November).  Four- 
teen females  and  numerous  male  specimens.  The  latter  show  cod- 
uderable  vanatiou  in  size  and  maculation,  the  spotted  form,  bowever, 
is  apparently  rare.  This  form  is  the  E.  Jallax  Saussure,  referred  by 
that  author  as  a  variety  of  £.  hyalina.  It  should  be  placed  with 
ooetalit,  however,  in  consequence  of  its  heavy  form  and  darker  wingi 
and  also  by  the  shape  of  the  ventral  tubercle  of  abdomen. 
XIU  VfttmaiU  Lap. 

Chapsda  (December,  February,  March  and  April).    NumerooB 
specimens  of  both  sexes. 
EUi  oinararia  Sicbel. 

A  large  series,  over  one  hundred  specimens,  is  in  the  collection 
from  Cbapada  (November,  March  and  April).  The  specimens 
agree  with  the  description  uf  cineraria,  except  that  there  is  no  yellow 
on  the  fourth  dorsal  or  on  any  of  the  ventral  abdominal  s^nienta. 
Only  males  are  represented  ;  and  the  series  shows  considerable  vari- 
ation in  size,  specimens  measuring  16-30  mm. 
Klit  Tari«gata  F>br. 

Chapada  (March).    Fourteen  male  specimens.    These  only  vary 
II  tlmi.  two  Biicc-iiiieua  have  tlie  smits  on  the  second  duraal  segment 
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and  emarginate  anteriorly,  at  the  sides  narrowed ;  pubescence  pale, 
that  of  the  occiput  and  pronotum  somewhat  yellowish ;  apical  mar- 
gins of  dorsal  and  ventral  segments  2-5  distinctly  fringed,  the  color 
of  which  fringe  is  white  except  on  the  dorsal  segments  medially  and 
the  fifth  ventral  (which  have  it  golden-brown) ;  the  first  dorsal  is 
rather  densely  pubescent ;  clypeus  punctured  at  the  sides,  bearing 
two  longitudinally  parallel  carinae  down  the  middle ;  front  strongly 
and  closely  punctured,  the  vertex  and  occiput,  with  exception  of  a 
few  scattered  punctures,  impunctate ;  scape  with  scattered  punctures ; 
thorax  subopaque,  the  dorsulum  strongly  punctured  laterally  and 
anteriorly,  impunctate  medially ;  scutellum  and  metanotum  with 
scattered  punctures ;  middle  segment  above  with  strong  separated 
punctures,  with  a  smooth,  longitudinal,  narrow  space  in  the  middle ; 
posterior  face  concave,  impunctate  at  extreme  sides,  the  lateral  mar- 
gins somewhat  sharply  carinated ;  spines  of  the  legs  whitish-testa- 
ceous, calcaria  darker ;  hind  tibiie  beset  with  strong,  black  thorns 
externally,  their  longer  spur  more  distinctly  spatulate  than  in  co7i- 
tpieua;  wings  subhyaline,  subfuscous  anteriorly  and  apically,  with 
a  purplish  iridescence,  nervures  and  stigma  testaceous,  apex  of 
second  submarginal  cell  very  sharply  angular  in  the  middle;  dorsal 
segments  puncture<l  toward  the  sides,  rather  opaque,  ventrals  shining, 
the  second  and  third  with  two,  and  the  fourth  with  one,  transverse 
series  of  strong  punctures;  pygidium  nude,  sculptured  in  such  a  way 
as  to  appear  shingled,  its  apical  margin  narrowly  smooth  and  testa- 
ceous.    Length  17  mm. 

Santarem.  One  specimen.  The  strongly  angulat^d  apex  of  sec- 
ond submarginal  cell  and  the  maculation  di^jtinguish  this  species 
from  conspicun  and  aHripilin. 

nil  (Dielis)  aaripilis  n.  sp. 

Likely  to  be  confused  with  angulatciy  but  differs  in  its  golden 
pubescence  of  front  and  dorsulum,  the  semi-yellowish  wings  and 
strongly  punctured  occiput. 

9. — Black;  mandibles  reddish  ;  transverse  spot  on  metanotum, 
and  a  fascia  on  dorsal  abdominal  segments  1-4,  or  5,  yellow,  those 
on  the  second  and  third,  or  fourth  broad,  emarginate  anteriorly  and 
narrowly  incised  with  black  at  the  sides,  else  a  small  black  spot  is 
enclosed  by  the  yellow  on  each  side,  on  the  first  segment  the  fascia 
narrow  and  sometimes  interrupted  medially,  on  the  fourth  more  or 
less  variable,  on  the  fifth  narrow  and  inconstant;  front,  occi[)ut, 
pronotum  and  dorsulum  bearing  golden  pubescence,  that  of  cheeks, 
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clypeu^  thorax  beneath  aod  legsgriseous;  dorsal  segments 2-d  with 
a  fringe  of  golden-browD  pubescence  at  apex,  ventrals  2-5  vith  ft 
vhite  fringe;  clypeus  furrowed  down  the  middle,  bearing  some 
coarse  folds  anteriorly;  front  etrongly  and  closely  punctured,  the 
vertex  with  a  few  large,  scattered  punctures ;  occiput  coarsely  punc- 
tured and  posteriorly,  iu  addition,  bearing  coarse  folds  or  rugoaitiea  ; 
scape  with  scattered  punctures ;  pronotum  except  posterior  mar^n, 
strongly  and  closely  punctured,  bearing  near  each  a ntero- lateral 
angle'a  deep,  oblique  depression  ;  dorsuluni  with  very  large,  rather 
regularly  placed  punctures,  which  are  but  little  sparser  medially; 
scutellum  emooth  medially,  strongly  punctured  at  each  side,  the 
metanotum  impunctate ;  middle  seginent  above  somewhat  prominent 
in  the  middle  at  apex,  the  median  division  with  large  punctures 
smooth  at  base,  however,  the  lateral  ones  more  finely  punctured, 
posterior  face  concave,  smooth,  at  the  sides  crenulated,  not  carinate ; 
spines  of  medial  and  hiud  tibiie  yellow,  those  of  the  tarsi  and  cal- 
caria,  whitish  ;  wings  fulvu-hy aline,  iridescent,  particularly  on  apical 
third,  nervurea  and  stigma  fulvo-testaceous,  apes  of  second  subtnar- 
^nal  cell  angular  medially,  hut  not  sharply,  the  second  transverao- 
cubital  vein  being  rather  more  dnuate  than  angulate ;  dorsal  seg men ta 
1-4  sparsely  punctured  medially,  rather  strongly  and  closely  at  the 
sides,  segment  5  strongly  punctured  throughout,  ventrals  shinj, 
eegmenta  2-4  with  two  transverse  series  of  punctures,  segments  5 
and  6  more  generally  punctured,  sculpture  of  the  pygidial  area  much 
as  in  angulata,  but  finer,  and  when  held  in  certain  lights  the  pygi- 
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aegments  2-5  and  fifth  ventral  with  a  fringe  of  black  pubescence, 
centrals  2-4  with  a  white  fringe ;  clypeus  furrowed  down  the  middle, 
strongly  punctured  laterally  and  basally,  in  the  middle  and  ante- 
ariorly  smooth ;  front  strongly  and  closely  punctured,  the  punctures 
-of  vertex  large  and  scattered ;  occiput  with  strong  separated  punc- 
"Cures,  but  not  rugose;  scape  with  scattered  punctures;  pronotum 
except  posterior  margin  strongly  and  closely  punctured,  and  with  a 
-depression  on  each  side  as  in  auripilis,  but  less  strong ;  punctures  of 
^orsulum  coarse,  close  anteriorly,  sparser  at  the  sides,  and*  in  the 
jniddle  absent;  scutellum  and  metanotum  strongly  punctured  except 
•4he  apical  portion  which  is  smooth ;  middle  segment  with  the  median 
division  strongly  punctured  laterally,  smooth  medially  and  a  little 
produced  at  apex,  on  each  side  of  this  median  division  the  middle 
-segment  is  more  finely  and  evenly  punctured,  the  posterior  surface  of 
the  median  division  only  smooth  and  shining,  sides  of  posterior  sur- 
face crenulated ;  spines  of  the  tibise  and  the  middle  tarsi  black, 
•calcaria  and  spines  of  hind  tarsi  whitish ;  wings  subhyaline  irides- 
cent, faintly  yellowish  along  the  costa,  costal  vein  black,  the  others 
testaceous,  apex  of  second  submarginal  cell  angulate  in  the  middle; 
dorsal  segments  l--d  with  sparse,  rather  indistinct  punctures,  those 
on  the  following  segments  closer  and  more  distinct,  especially  on 
^gment  4,  ventrals  shining,  segments  2  and  3  with  two,  4  and  5 
with  one,  series  of  transverse  punctures,  sixth  sparsely  punctured  ; 
pygidial  area  coarsely  longitudinally  striate,  not  pubescent.   Length 
17  mm. 

One  specimen.  Corumbd  (April).  Distinguished  from  conspicua 
which  it  resembles,  by  the  immaculate  thorax,  distinctly  punctured 
occiput,  etc. 

Slif  dorsata  Fabr. 

Rio  de  Janeiro  (November) ;  Chapada  (January,  March  and 
April)  ;  Santarem  (February)  ;  Corumba  (April).  Nineteen  speci- 
mens, all  females. 

Elii  mutaiida  S.  k  S. 

Santarem.  One  9  specimen.  I  refer  this  specimen  here  with 
hesitation.  It  measures  but  17  mm.,  and  the  wings  are  bluish-purple ; 
the  second  and  third  dorsals  have  a  small,  somewhat  rounded,  yellow 
spot  on  each  side. 

Elia  (Dielis)  aareohirta  n.  ep. 

Belongs  evidently  to  Saussure  and  Sichel's  "  Stirps  Eiidis  ve^pi- 
/omiw,"  and  differs  from  other  species  of  that  group  (yespifonnis, 
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brimliana  tnd  Oerstaeckeri)  by  the  dense  falvouB  pubescence  with 
which  the  pronotum  and  donulum  are  clothed. 

9. — Black;  mandibles  redd Uh  in  part;  head  in  front,  occiput 
and  thorax  above  with  long  k'>I<J^'>  yellow  pubescence,  particularly 
dense  on  the  pronotum  and  anterior  portion  of  doraulum,  the  latter 
in  the  middle  nude,  as  well  as  middle  of  scutellum,  metanotum  and 
upper  surface  of  middle  segment ;  thorax  beneath,  legs,  first  doiMl 
and  the  ventrols  more  or  less  with  longgri^eoua  pubescence,  dorsals 
1-3  with  sparse  pale  pubescence  longest  at  sides,  the  fourth,  fifth 
and  sixth  with  black  pubescence,  dorsals  1-3  and  ventrals  2-6 
fringed  with  white  pubescence  at  apex ;  clypeus  strongly  punctured 
bnsally,  smooth  medially,  and  bearing  folds  or  rugie  on  apical  por- 
tion ;  front  strongly  punctured,  transverse  smooth  space  before  the 
ocelli ;  vertex  with  larger  scattered  punctures,  which  become  closer 
on  the  occiput;  scape  with  a  few  scattered  punctures;  doraulum 
strongly  punctured  laterally  and  anteriorly,  perfectly  smooth  aad 
polished  medially;  scutelluni,  metanotum  and  median  divisions  of 
middle  segment  with  large  separated  punctures  at  the  sides,  impunc- 
tate  medially ;  outer  lobes  or  divisions  of  middle  segment  with  finer, 
shallower  punctures,  their  punctures  stronger  in  the  middle  of  their 
upper  surfaces,  the  sides  of  which  are  sharply  carinated,  the  carinte 
not  extending  on  the  posterior  surface ;  spines  of  the  legs  and  the 
calcaria  black  ;  wings  fulvous,  slightly  bluish  on  ajiical  portion,  the 
second  transverso  cubital  nervure  sinuated,  pertainiug  to  angular  in 
some  specimens;  abdomen  above  with  sparse,  shallow  punctures. 
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slender,  the  spines  of  hind  and  medial  tarsi  pale ;  dorsal  segments 
1-4  with  shallow,  separated  punctures,  those  of  fifth,  sixth  and  hase 
of  seventh  closer  and  deeper,  the  veutrals  sparsely  punctured ;  second 
ventral  at  base  not  at  all  tuberculate.    Length  15-17  mm. 

Chapada  (March).  Over  one  hundred  specimens.  Differs  from 
its  allies  including  E.  alhofimhriata.  Smith,  by  the  color  of  the  thor- 
acic pubescence. 

Hit  pittmip*!  Dr. 

Chapada  (November  and  March).  Eight  female  specimens.  I 
am  uncertain  whether  a  large  series  of  male  specimens  contained  in 
the  collection  from  Chapada  (March  and  October),  Corumbd  (April) 
and  Santarem  (November)  belong  to  this  species  or  to  £,  dorsata. 
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THE  MESSlTTEBIEa  OF  TEE  8ATJBIA.' 
BY    E.    D.  COPE. 

Exam i nation  of  the  literature  ehowH  that  this  subject  has  been 
nowhere  adequately  treated.  The  niost  conuderable  paper  is  one 
by  Dr.  F.  E.  Beddard  in  the  Proceedings  of  the  Zoological  Society 
of  London  for  1SS&  This,  however,  includes  an  examiDation  of 
a  limited  number  of  genera,  (eight)  only.  The  present  paper  is 
founded  on  a  study  of  roost  of  the  genera  of  all  the  families,  except- 
ing in  the  cases  of  the  Gecconidte  and  Agamidie,  where  my  oppor- 
tunities have  been  more  restricted.  1  am  indebted  for  this  material 
to  the  U.  S.  National  Museum,  the  collections  of  the  Academy 
of  Natural  Sciences  of  Philadelphia  and  my  own, 

A  fold  suspends  the  alimentary  canal  from  the  median  dorsal  line, 
forming  the  dorsal  or  epigastric  mesentery  (E  G).  No  other  mesen- 
teries bind  the  alimentary  canal,  except  the  stomach,  and  sometimes 
the  adjacent  portion  of  the  smnlt  intestine,  which  have  other  conneo- 
tions.  The  liver,  on  the  other  hand,  has  several  mesenteric  connec- 
tions, as  follows ;  Its  ventral  face  has  usually  a  single  sheet  connect- 
ing it  with  the  median  ventral  line,  but  in  rare  instances  it  is  bifurcate 
ihle  (TilU,.:a.  LHV. 
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and  left  luDgB  respectively,  conatituting  the  right  hepatopulmo- 
maj  noA  gaBtropulmonary  mesenterie§  (RHP,  and  GP.),  A 
■beet  occasioniilly  goes  olf  from  the  gastrohepatic  to  the  left  body 
mil,  formiag  the  left  gaatro parietal  meseotery.  This  is  frequently 
represented  by  a  narrow  band,  and  occasiunaJly,  as  in  DipeoMunu, 
it  joins  the  small  totestine  just  beyond  the  extremity  of  the  gastro- 
hepatic  sheet.  This  is  not  represented  on  the  accompanying  dia- 
gram. In  Heloderma  a  distinct  sheet  extends  from  each  border  of 
the  liver  to  the  body  walls,  forming  the  right  and  left  lateral  hepatic 
mesenteries  (LLH,  RLH).  In  ChamasUon,  Polychmt  and  Anolit, 
the  left  lung  besides  being  attached  to  the  gastrohepatic  roeeentery, 
ii  attached  by  «  sheet  to  the  left  border  of  the  liver,  forming  the 
left  hepatopulmonary  mesentery,  (LHP), 


Diagnm  of  peritoneum  of  Sauna,  wilh  all  the  folds  displajed  bj  a 
faoBverae  section  near  the  middle  of  the  liver.  L  liver ;  St.  Biomach ;  RL 
il^IluDg:  LL  left  lung;  EG  euignirtric  peritoneal  fold;  LHV  and  RHV, 


.„ ^. ^, '    epl^nniii,:    ^(-iilujiccli    luiu  ,    ±ja.i  t     auuj.biAV, 

left  and  right  hepatorenlrel  folds;  BLII  and  LLH,  right  and   left  lateral 
hepatic  fold«|  BH,  right  hepali 
loa  right  hepatopulmonarj  folds. 


ight  hepatic;  GU,  gtuttrohepatic ; 


uid  RHP  left 


In  Varan-US  talvator  there  is  a  short  median  gastrohepatic  sheet 
(GH).  In  Varanut,  owing  to  the  anterior  position  of  ttae  lungs, 
they  have  no  hepatic  or  gastric  connections.  In  no  Saurian  have 
I  observed  a  right  hepatopulmonary  sheet,  as  the  right  hepatic 
mesentery  supports  the  right  lung.  The  latter  extends  along  the 
apical  strip  of  the  right  lobe  of  ihe  liver  to  the  genital  mesentery  in 
many  genera.  In  Tupinambis,  Pracana,  and  some  others,  the  right 
hepatic  extends  as  a  strong  sheet  to  the  right  body  wall,  forming 
wilh  an  equally  strong  gaslroparietal  of  the  left  side,  a  kind  of  dia- 
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phragm.  In  many  genera,  the  right  hepatic  sheet  is  oonnected  with 
the  stomach,  especially  at  its  proximal  part. 

Besidee  the  hepatic  and  gaetric  mesenteries,  there  are  thoae  which 
enclose  the  internal  genitalia,  the  urinary  bladder,  and  the  corpora 
sdiposa.  The  genital  mesentery  is  sometimes  quite  exteDsively 
free,  and  is  always  so  anteriorly,  especially  where  it  supports  the 
wide  fontanelle  of  the  oviduct.  A  mesenteric  pouch  encloses  the 
corpora  adiposa,  only  in  those  forma  where  thoae  bodies  project 
freely  into  the  abdominal  cavity,  as  is  frequently  the  case.  The 
cystJc  mesentery  is  a  transveree  fold  of  the  peritoneum  which  litiea 
the  inferior  wall  of  the  pelvic  cavity,  which  encloses  the  urinary 
bladder,  when  it  ie  present. 

Beddard  has  stated  that  in  the  genus  Varanvs  there  is  a  "  hori- 
zontal sheet"  of  mesentery  between  the  viscera  and  the  abdominal 
peritpoeuro.  This  is  an  interpretation  of  the  fact  that  the  abdonainal 
peritoneum  is  loosely  attached  to  the  abdominal  muscular  sheatba, 
and  is  readily  separated  from  them.  This  sheet,  however,  presents 
the  usual  relation  of  the  abdominal  peritoneum  to  the  viscera,  as 
Beddard  states,  and  appears  to  me  to  be  homologous  with  it.'  The 
same  condition  caused  Giinther*  to  state  that  in  Regenia  ocellata  the 
corpora  adipo?a  are  enclosed  in  "  a  separate  sac  of  the  peritoneum," 
whereas  the  former  are  not  enclosed  in  a  special  sac  as  in  some 
other  genera. 

In  the  Cbamceleonidro  the  mesent«ries  include  the  usual  hepato- 
yentral,  epigastric,  gastrohepatic  and  right  bepatic,  the  last  includ- 
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lidch  includes  the  right  lung.    I  have  noted  the  following  modifica- 
tions :    In  Agama  colonorum  the  left  gastropulroonary  has  become  a 
right  gastrohepatic  by  its  continuing  to  the  liver,  a  character  ob- 
served in  Chamalean  and  the  Anolinse.     There  is  also  in  this  species 
a  left  hepatomarginal.      In  Megalochilus  auritus  there  is  a  right 
liepatoventral,  as  in  Phrynosoma. 

In  the  Iguanidse  the  hepatic  mesenteries  conform  to  the  general 

type,  with  certain  exceptions  to  be  mentioned.      Thus  there  are  no 

n^ht  or  left  lateral  hepatic  mesenteries,  and  but  one  ventral.     The 

n^ht  hepatic  supports  the  right  lung.      There  is  frequently  a  rudi- 

sx&ental  right  lateral  hepatic  which  connects  the  long  right  apex  of 

^lie  liver  with  the  right  body  wall.     There  is  a  gastrohepatic  whigh 

generally  spreads  over  the  space  enclosed  in  the  bend  of  the  stomach. 

"X^here  Is  no  left  gastroparietal  sheet  or  band.    The  most  remarkable 

deviation  from  this  type  (which  I  have  verified  in  twenty  genera)  is 

^Ound  in  the  Anolinie.    Here  the  left  lung,  besides  its  superolateral 

Oonnection  with  the  stomach,  is  connected  by  a  special  sheet  with 

^be  left  part  of  the  inferior  face  of  the  liver.    Thus  the  latter  organ 

i«  suspended  by  two  sheets  to  the  left  side  of  the  middle  line.      In 

Sonera  where  this  is  the  case  the  two  sheets  are  sometimes  difficult 

to  distinguish  owing  to  their  easy  adhesion  together.     They  may  be 

B^parated  by  inserting  a  probe  from  the  free  caudad  extremity  of 

^lie  lung. 

Another  variation  from  the  normal  type  is  seen  in  the  presence  of 
H  right  lateral  hepatic  sheet  in  Phrynosoma  and  Pohjchrus  (in  Poly- 
ehrus  gtUturonts  it  is  wanting  in  the  one  specimen  examined).  A  left 
lateral  sheet  is  present  on  the  cephalad  half  of  the  liver  in  Cyclura 
eomvia  and  Polychrus  marmoratus.  It  is  rudiniental  in  Polychrus 
tzetUirostris,  and  wanting  in  P.  gutturosua.  There  is  a  gastroparietal 
band  in  Cyclura  cornutay  which  is  joined  by  the  apex  of  the  peritone- 
um of  the  corpus  adiposum. 

In  the  Anguidie  the  viscera  do  not  display  any  exceptional 
features,  except  as  to  the  serpentiform  genera.  The  mesenteries  are 
of  the  typical  character,  modified  in  Ophisaunis  by  the  reduction  of 
the  left  lung.  The  hepatoventral  sheet  is  very  near  the  left  margin 
of  the  liver  in  Pseudopus  apus,  and  the  gastrohepatic  and  right 
hepatic  are  near  together  when  slack. 

In  the  Helodermatidse  the  mesenteries  of  Heloderma  are  charac- 
teristic. There  is  a  single  hepatoventral,  and  the  gastrohepatic  has 
the  usual  position.      The  right  hepatic  goes  to  the  right  side  of  the 
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stomach,  becoming  «  right  gaatrohepatic,  and  does  not  extend  to  the 
dorsal  peritoDeum,  a  character  in  ivhich  it  ie  unique  in  the  Sauria. 
Poaterior  to  the  middle  of  the  liver  they  unite  on  the  middle  line, 
as  in  the  Teidte.  The  lungs  are  attached  to  the  adjacent  parts 
of  the  gastric  peritoneum  by  separate  sheets,  the  right  and  left  gas- 
tropulmonarj.  Besides  these  there  is  a  strong  sheet  on  each  side 
extending  from  the  superior  side  of  the  liver  near  the  border,  to  the 
body  wall,  forming  the  right  and  left  hepatolateral.  The  right 
hepatolateral  does  nut  extend  along  the  right  border  of  tbe  liver 
beyond  the  cephalad  half.  The  right  gastrohepatic  continues  along 
the  elongate  right  process  of  the  liver  to  the  genital  fold  of  the 
peritoneum,  and  the  apex  of  this  process  of  the  liver  sends  a  recur- 
rent ebeet  backward,  which  forms  with  the  former,  a  funnel-shaped 
passage.  This  recurrent  sheet  might  be  regarded  as  a  caudad 
hepatolateral.  Dr.  Shufeldt  states'  that  Heloderma  posseEses  the 
free  ventral  peritoneum  found  in  Varanw,  but  this  is  not  tbe  case, 
as  this  structure  is  the  usual  one. 

The  peritoneum  forms  a  transverse  fold  at  the  posterior  part  of  the 
corpora  adiposa,  supporting  tbe  urinary  bladder,  and  forming  the 
cystic  mesentery.  It  is  but  loosely  attached  to  the  corpora  adiposa, 
which  do  not  project  freely  from  tbe  body  wall  and  hence  have  no 
special  peritoneal  pouch.  They  are  elongate  and  coarsely  sub- 
divided. 

In  the  Zonuridte  the  mesenteries  in  the  genus  Zonttnu  are  of  tbe 
usual  type.     There  are  one  hepatoventral,  a  gastrohepatic,  a  left 
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In  the  Scincidffi,  as  in  other  families,  in  the  serpentiforra  types  the 
liver  and  stomach  occupy  a  position  caudad  to  the  lungs,  and  so  the 
Imtter  do  not  appear  in  the  mesenteric  connections  of  the  former,  a.  g. 
Siaphu8.  The  mesenteries  are  the  usual  ones,  but  one  peculiarity  is 
very  frequent  though  not  universal  in  the  family.  The  hepato- 
ventral  sheet  is  generally  divided  into  two,  a  right  and  left  sheet 
next  the  liver,  forming  a  pocket  which  opens  caudad.  In  the 
Xtliqua  Bcincoides  the  two  sheets  only  unite  at  the  cephalic  end  of 
the  liver,  remaining  separate  throughout. 

In  the  Anniellidffi  the  viscera  display  the  following  characters. 
1*he  left  lung  is  much  smaller  than  the  right  lung  and  is  proximally 
fused  with  it,  so  that  there  is  but  a  single  lumen.    Right  lung  much 
enlarged  and  covering  the  alimentary  canal  below  (ventrad).    Liver 
oonsiderably  posterior  to  heart,  long  and  narrow,  with  a  small  left 
lobe  and  a  long  right  lobe  extending  to  the  reproductive  cells.  Gall 
bladder  enclosed  by  the  liver  and  exposed  inferiorly,  i,  e,,  occupying 
ci  foramen  as  in  the  Diploglossa.      Alimentary  canal  distinguished 
into  stomach,  and  a  small  and  large  intestine,  without  distinct  colon. 
SStomach  without  curvature;  small   intestine  moderately  plicated, 
"^th  lacertiform  mesentery.     Reproductive  cells  anterior,  symmet- 
rical; kidneys  symmetrical,  posterior.      There  is  a  single  gastro- 
liepatic  mesentery  from  the  middle  line  of  the  liver,  and  no  right 
liepatic  or  lateral  hepatics.      Hepatoventral  simple ;  plates  of  epi- 
gastric very  loosely  attached  together.      No  pulmonaries  at  middle 
of  liver. 

The  fusion  of  the  lungs  is  a  peculiarity  that  I  have  not  noticed 
elsewhere  among  the  Sauria.  The  left  lung  is  like  a  diverticulum  of 
the  right,  and  posterior  to  the  point  of  divergence  from  the  latter  is 
bound  to  it  by  connective  tissue  to  the  extremity.  This  fusion  is  a 
step  nearer  to  obliteration  than  occurs  in  any  of  the  serpentiform 
genera  of  Teidse,  Scincidse  or  Anguida?,  where,  though  of  reduced 
size,  it  is  distinct  from  the  right  except  at  its  proximal  extremity. 

In  the  Amphisba^nidse,  as  the  left  lung  only  is  present  in  this 
family,  there  is  but  one  gastropulmonary  mesentery.  The  liver  has 
a  crescentic  cross-section,  and  it  is  supported  by  two  gastrohepatic 
mesenteries  (Aynphiabcena  alba  and  A.  faligitwsa)^  or  by  only  one, 
and  a  right  hepatic  or  hepatolateral,  as  it  may  be :  {Rhineura  florid- 
cma).  There  is  but  one  hepatoventral.  The  last  described  structure 
also  characterizes  Euehiroie-f  diporus. 

21 
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Since  the  above  was  written  a  paper  has  been  publiabed  in  the 
Proceedings  of  the  Zoological  Society  of  London  (1895,  p.  702)  by 
Mr.  G.  W.  Butler  on  the  lungs  of  snaJcea,  AmphiabEeDidte,  etc.  Here 
the  fact  of  the  Buppreaaion  of  the  right  lung  in  the  Amphisbsnia  is 
pointed  out. 
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CATALOeUS  OF  THE  SPECIES  OF  CEBION,  WITH  DESCRIPTIONS 

OF  NEW  FOBMS. 

BY  HENRY   A.  PIJ^BRY  AND   E.   G.  VANATTA. 

The  geDus  Cerion,  or  as  it  is  commonly  kno^n ,  Strophia,  is  one  of 

e  most  characteristic  forms  of  West  Indian  land-molluscan  life. 

ith  two  exceptions  the  species  are  all  insular ;  C,  incanum  and  C. 

ntonii  only,  the  former  from  South  Florida  Keys,  the  latter  reported 

be  from  Guiana,  are  continental.     The  Greater  Antilles — Cuba, 

ayti  and  Porto  Rico,  with  the  Virgin  Is.  and  the  entire  group  of 

e  Bahamas,  are  inhabited  by  numerous  species,  with  a  multitude 

f  local  races.    South  of  the  larger  islands  named,  if  we  include 

"^vith  Cuba  the  faunally  dependent  Cayman  group  and  Isle  of  Pines, 

V>ut  one  single  species  is  found,  C.  w^  of  Cura9oa,  singularly  isolated 

%n  characters  as  well  as  geographically.     Jamaica  is  without  a 

species ;  and  the  genus  also  fails  in  ttte  Caribbean  chain. 

In  the  main,  each  species  is  confined  to  some  single  island,  or  to  a 
series  of  adjacent  keys  or  islets ;  but  there  are  numerous  exceptions, 
^here  forms  unquestionably  conspecific  are  found  on  several  islands 
separated  by  considerable  distances. 

The  species  are  subject  to  a  remarkable  range  of  individual  and 
local  variation.  Thus,  many  species  vary  from  strongly  and  con- 
spicuously ribbed  to  entirely  ribless  and  smooth.  In  fact  this  is  a 
common  variation,  incontestably  established  by  the  series  we  have 
examined  of  Cerion  dimidiaium,  C.  columna,  C,  regi?ia,  C,  way  C. 
mariHmumy  C.  Sagraianum  and  many  other  species.  Color  is  equally 
variable,  pure  white  species  varying  to  heavily  brown-mottled,  and 
this  not  in  one,  but  in  many  of  the  species.  Absolute  size  of  adults 
is  almost  as  mutable  as  in  Cyjyrcea;  and  occasional  individuals  are 
abnormally  shortened  by  the  premature  assumption  of  the  features 
of  maturity,  giving  them  a  stunted  appearance. 

All  of  these  considerations  render  the  study  of  the  species  one  of 
unusual  difficulty ;  and  the  older  authors,  unacquainted  with  the 
protean  nature  of  the  species,  as  with  the  usually  restricted  range  of 
each,  often  failed  to  properly  discriminate  them.  Thus,  the  several 
velumes  of  Pfeiffer's  Monograph  ia  Heliceorum   Viventium  are  un- 
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reliable  in  dealing  with  maDy  epeciee,  especially  in  respect  to  geo- 
graphic distribution. 

Ad  American  writer  on  natural  history,  Mr.  C.  J.  Maynard, 
some  years  ago  begun  the  study  of  this  genus,  and  to  his  earlieet 
publication  on  the  subject  we  owe  the  first  clear  statement  of  some 
facta  of  prime  importance  :  that  the  Cerions  are  excessively  plastic, 
and  locally  modified  into  a  conaiderable  number  of  species  and  sub- 
species ;  that  the  range  of  some  of  these  forms  is  excessively  limited ; 
and  that  former  authors  had  failed  to  discriminate  many  really  dis- 
tinct species,  "  lumping  "  them  under  a  few  old  names ;  and  finally, 
that  the  aperture- armature,  or  "  teeth  "  of  the  Cerions  are  variously 
arranged,  and  furnish  ground  for  the  division  of  the  genus  into 
several  subgenera.  Mr.  Maynard,  moreover,  has  discovered  and 
described  a  large  number  of  most  interesting  species  and  varieties, 
especially  the  Cayman  Island  group;  so  that  his  work  on  this  genus 
has  been  an  important  one.  However,  in  our  opinion  he  has  unduly 
multiplied  species  and  subspecies,  basing  them  on  characters  we  hold 
to  be  too  slight  and  inconstant,  and  his  work  is  marred  by  inaccur- 
acies of  all  kinds  "  too  numerous  to  mention." 

Our  object  in  preparing  the  present  list  has  been  primarily  to  place 
before  students  a  moderate  estimate  of  the  species  of  the  group, 
specific  values  being  held  neither  in  extremely  narrow  nor  very 
wide  limits,  but  pracCicsUy  in  conformity  with  the  views  represented 
by  the  leading  English  and  American  conchological  authors  of  to- 
day. 

We  have  taken  this  occasion  to  place  on  record  the  results  of  a 
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the  confused  masses  and  ducts  of  the  generative  and  digestive 
tracts,  shown  crowded  together.  It  appears,  however,  that  the  long 
spermatheca  duct  bears  a  diverticulum,  and  the  vas  deferens  is  of 
uDQBual  length.  Majnard  does  not  seem  to  have  been  fortunate 
his  preparations,  and  his  figures  afford  no  data  of  assistance  to  us. 
The  only  species  seen  by  us  in  the  flesh  is  Cerion  Yumaense  P.  & 
.  f  the  specimens  examined  being  part  of  the  type  lot  received  from 
r.  Henry  Prime  and  corresponding  to  fig.  3  of  pi.  XI. 
The  penis  (p)'is  a  moderately  stout  sack  from  the  termination  of 
"vrliich  the  short  retractor  springs.      Near  the  base  of  the  penis  the 

vas  deferens  (r.  d,)  enters ;  and  this  is  of  extraordi- 
nary length  as  shown  in  the  figure.  The  spermatheca 
(sp,)  has  a  long  duct,  without  branch  or  diverticulum ; 
and  there  is  a  large  talon  (t).  Ovotestis  not  ob- 
served. 

A  transverse  section  of  penis-sack  some  distance 
above  entrance  of  vas  deferens  shows  a  cavitv  with 
bipartite  or  dumb-bell  shaped  section,  filled  with  a 
granular  yellowish  substance. 

It  will  be  seen  that  this  differs  from  Leidy's  figure 

in  lacking  the  diverticulum  of  the  spermatheca  duct. 

It  agrees  with  it  in  showing  a7i  excessively  long  free 

portion  of  the  vas  deferens^  huerted  abnormally  low  on 

C  Yumaense    the  penis ;  and  these  will  doubtless  prove  to  be  generic 

P.  &  V.        characters  widely  sunderiug  Cerion  from  all  other 

Senera  of  which  the  genitalia  are  now  known. 

SUBDrVISION   OF  THE   GeNUS  CeRION. 

Four  groups  of  subgeneric  value  may  be  distinguished  by  concho- 
logical  characters.    Strophiops  only  is  known  anatomically. 

I.  Axial  and  parietal  folds  wanting,  Eostrophia. 

II.  Axial  fold  in  angle  at  root  of  columella;  no  parietal  fold, 

Cerion  s.  str. 

III.  Axial  and  parietal  folds  present,  the  latter  near  middle  of 
parietal  wall,  single  and  short,  not  over  one-third  of  a  whorl 
long,  Strophiops. 

IV.  Axial  and  parietal  folds  present,  the  latter  very  long  and 
doubled,  or  short  and  interrupted,  with  an  accessory  denticle ; 
rarely  obsolete,  Diacerion. 

*  The  dissections  and  drawing  are  by  Mr.  Vaiiatta. 
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Tbe  first  aad  eeconii  of  these  groups  conBiet,  at  present,  of  one 
epecies  each.  Sirophiopg  \b  by  far  tbe  most  numerous  in  species. 
We  are  unable  to  make  any  subgeneric  division  into  long- and  sboii- 
toothed  forms;  the  various  species  present  a  perfectly  graduated 
series.  Maynardia  Dall  and  Longident  Maynard  are,  therefore,  in 
our  opinion,  merely  subordinate  divisions  <}{ StrophiopB. 

Genus  OEBION  (Bolton,  17B9.)  Morch,  1860. 


SnbKanai  E08TROFHIA  Dall,  1890. 
I.  CarionanodonUDsll.*^   tntna.  Wagner  Fres  Inat.  Sci.,  Ill,  p.  13,  pi.  1,B(t.8a, 
8d. 

Miocene :  Silex  Beds,  Ballast  Point  and  Old  Tampa  Bay,  West 
Florida. 
1».  Carion  uiodoDta  flaridannm  Dall.*    L.  c.  flg.  A. 

Mioceoe :  Ballast  Point. 

Bnbgaiiiit  CBBIOIT  *.  *ir. 

Distribution,  Cura^oa.    This  is  the  most  distinct  of  the  aubordia- 
ate  groups  of  the  genus.  The  teeth  of  the  inner  vhorls  are  frequently 
absent. 
9.  Carion  nvA  Linnf  .•    Syat.  Mat.  (10),  p.  T«5.    F«r.,  HIM.,  pi.  1S3,  f.  11-14. 

Island  of  Cure^oa!     The  locality  "Guadeloupe"  is  erroneous. 
9a.  CarioD  nva  daisnlptnn  P.  k  V.*    PI.  XI,  fig.  1. 


CmpmMnBnc. 

4^  ftniwi  wtrntrnm  mt^wm.  Xswac^*    Ca«tr.  to  Sci..  u  k  24. 

Cayiiimii  Bnc 

i.  CviMi  giabtr  XajMnL*    Contr.  to  S«..  u  p.  2^ 

Cajman  Bnic 

GiritB  giatar  pcrpltxmm  Mm7nar^l.*    CVwtr.  to  S<4.,  i,  |k  71. 

Cftjmuui  fine 

Giiitm  Itvigmtui  Xayiwnl .•    Omtr.  to  Sci..  i.  p.  12. 

little  C^jman. 

Afettiva  Majn.*  L  e^  p.  17,  is  a  more  variegateti  form. 

CnUm  l«Tlfatiim  aoutam  Maynard.*    Contr.  to  Sei.,  1,  p.  16. 

S.  miela  Majn.,*  /.  r.,  p.  73. 
S,puta  Mmjn.y*  /.  r.,  p.  18. 

These  seem  to  be  very  closely  allied,  difiering  from  (IOn^ini  nittrtily 
^%  aie  and  degree  of  mottling. 
Little  Cayman. 

^«  CerioB  pannoium  Majnard.*    Contr.  to  Sol.,  i,  p.  10. 

S,fmca  Mayn.*  /.  r.,  p.  77.    Seems  to  be  the  name  thing  difli*ring  (iiiljr  In 
^^lor. 

^.  tnUrmedia  Mayn.*  /.  c.y  p.  13.     A  smaller  form. 

Dttle  Cayman. 

^.  Cerion  lineotnm  Maynard.*    Contr.  to  HcL,  I,  p.  20. 

Little  Cayman. 

Group  of  C  vunTiilmum, 

9.  Cerion  dimidiatua  Pfr.    Zcit«ebr.  f.  Md.,  1>;47,  p.  14. 

P.prouus  Gandlach  mfls.,  Pfr,  MaJak.  VA.,  Vll,  JH^y;,  p  V4 \  So\U  t'*m'  U 
t  66,  f.  13-22. 

Gibara,  Cuba. 

An  altogether  riblew  form  occurie.     Tit*:  ^it'iiii^u  va/i^-ft  t'/wit/'j  llii,- 
following. 

10.  Carim  iaeraasatsji  Koirl  •    C.  :<-^l.  .\ X,  ^    J .  f  < 
Cuba,  Gibara. 

10a.  Ceiina  iacrasaataai  auer^os  P  4  '•'  *     I'    / ;  t  jr  ; 
Cuba. 

U.  CcnSB  B1llU0OS:t1LB  K  iiitle*  *       '.  ubi.-i  ;      '  «<(.      |     '"    ' .    ^       '    '     V 

Pnii'iji  3ia'll^i.  Cuba. 


320  PROCEEDINGS  OF  THE  ACADEMY  OP  [1896. 

18.  Csrion  laitomnu  Pfr*    Haltk.  Bl.,  1851,  p.  204. 

Southern  Cuba. 
18>.  Geriaii  ioitommii  AmiBoi  P.  A  V.*    PI.  XI,  fig.  II. 

Cienfu^oa,  Cuba. 

18.  Ctrion  SftgTBiUOm  Pfr.*     Zeitechr.  f.  Malak.,  1847,  p.  15. 

S.  maTinorata  MkTnud,  Contrib.  to  Sci.,  Ill,  p.  12  (not  of  Pfr.l). 

S  marmorala  poliia  Maynard,  Contrib.  to  Sci.,  Ill,  p.  14. 

S.  obscura  Maynard,*  Contrib.  to  8d.,  Ill,  p.  21. 

Cuba,  Cayo  Galindo,  Cayo  Piedra  del  Norte,  Cardenas. 

There  are  two  forms  of  C.  Sagravmvm,  one  smooth  (typical),  the 
other  with  fine  riblets;  but  the  diatinctioo  does  not  eeem  to  be  of 
siibspecific  value,  being  too  variable  in  the  series  before  us.  The 
cone  of  the  spire  is  alwa)'s  miuutelyBculptured.  The  intergradation 
of  S.  obscura  MayD.  is  established  by  apecimens  before  us. 

r  f.  Naturg.,  1839,  I,  p.  S53{  CoDchjI.  Oftb.,t. 


14a.  Ctiion  maritimnm  ■nblKTigatnm  P.  i 
20»i  Conehyl.  Cab.,  t.  B,  f.  12,  13. 

Matansas,  Cuba. 

15.  Carion  inoannm  Binn.*    Terr.  Moll.,  II,  p.  318  [nbl). 
P.  a'.-fr-iVoShutt.,  msB. 

Florida  Keys ;  Eastern  Cuba. 

16.  Cerion  byptrlittnm  P.  A  V.*    PI.  XI,  Gg.  lo. 
Cuba. 


PiW.  A.  N.  6.,  M>7  4,  1S05,  p. 
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SOb.  Ctrion  retina  euooiminm  P.  k  V*    Proo.  A.  N.  S.,  1895,  May  4.  p.  208.  PI. 
XI,  fig.  21. 

Turks  Island. 

lOo.  CorioB  retina  peroostatnm  P.  Jt  V.«   Proc.  A.  X.  S.,  1895,  May  4,  p.  208.  PI. 
XI,  fig.  22. 

Turks  Island. 

SOd.  Cerion  regina  SwiftU  P.  «fc  V.*    Proc.  A.  N.  S.,  1895,  May  4,  p.  208. 

Turks  Island. 

lOo.  CtrioB  regina  brevispirnm  P.  A  V.*  Proc.  A.  N.  S.,  1895,  May  4,  p.  209.  PI. 
XI,  fig.  25. 

Turks  Island. 

n.  CtriOB  return  Benson.*    Ann.  and  Mag.  Nat.  Hist.  2d.  Ser.,  IV,  p.  125;    Con- 
chyl.  Cab.,  t.  17,  f.  13,  14. 

Pupa  decumana  of  authors,  not  F^. 

55.  Carion  oolnmna  P.  k  V.*    Proc.  A.  N.  S.,  1895,  May  4,  p.  207.    PI.  XI,  fig.  17. 

Inagua,  Bahamas. 

SSa.  Cerion  oolnmna  validnm  P.  k  V.*      Proc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  207. 
PI.  PI,  fig.  18. 

Inagua. 

53.  Cerion  oaloarenm  Pfr.      Zeitschr.  f.  Malak.,  1847,  p.  83;  Conchjl.  Cab.,  Pupay 
pi.  19,  f.  4,  5. 

Habitat  unknown.    Probably  will  be  found  in  the  Inagua  group. 

54.  Cerion  sareostomnm  Pile,  k  Van.*    PI.  XI,  fig.  16. 
Little  Inagua. 

56.  Cerion  infandnm  '  Shutt.'  Pocy.*     Memor..  II.  p.  29-GU;  Malak.  Bl.,  isr)4,  t. 
3,  f.  4,  5. 

Punta  Gorda  en  Matanzas,  Cuba. 

S6.  Cerion  mnmia  Brug.*    En«'yol.  Meth.,  I,  p.  34S,  N.  87,  F^r.  Hist.,  1. 1 J3,  f.  5,  6. 

S./astigaia  Maynard,  C'ontrib.  to  Sci.,  1896,  Vol.  Ill,  p.  6,  7. 
J.  euryitoma  Maynard,  Contrib.  to  Sci.,  1896,  Vol.  Ill,  p.  7-9. 

Cuba. 

•    S6a.  Cerion  mnmia  ohrysalis  F<t.^    Hint.,  t.  153,  f.  l-i. 

S,  scripta  Maynard,  Contrib.  to  Sci.,  iii,  p.  34. 

5.  scripta  oblitcrata  .Mayn.,  Contrib.  to  Sci.,  iii,  p.  o. 

S,  media  Mayn.,  Contrib.  to  Sci.,  iii,  p.  IS. 

Differs  from  mnmia  only  in  the  insufficient  character  of  being 
mottled  in  zig-zag  pattern.  The  various  forms  de:*cribed  by  Maynard 
are  well  represented  in  our  serie.s,  with  intermediate  forms  also. 
Thev  have  no  racial  characters  worth  namintr. 
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S6b.  Carisn  mnmift  m»giit<r  P.  A  v.*    P).  XI,  fig.  4. 

Larger,  stouter,  more  cylindrical,  closely  mottled  and  variegated  ; 
aperture  large,  with  the  Up  broadly  Jlariiig,  reflexed. 

Matanzaa  and  other  localities  in  eastern  Cuba.  This  is  probably 
S.  mumia  Mayn.,  Contrib.  lo  Sci.,  1,  p.  1 90 ;  not  of  Brugui^re. 

B7.  C«riaa  mniniol*  P(r.*      Arcbiv  f.  Nftturg.,  1830,  I,  p.  3S3;    H>l>h.  Bl.,  IBM,  t, 
3,  f.  7,  8. 

Matanzas ;  Bahia  Honda,  Cuba. 
27k.  Cirion  mnmlolm  m^or  Pfr.*    HaUk.  Bl„  1SS4,  t.  S,  t.  «. 

Cuba. 
St.  C«ri«a  Hnlptnni  Foey.    Mfmoriu,  II,  p.  3ri,  pi.  2,  t.  SI. 

Cuba. 

Group  of  C.  leatarinum. 

This  is  one  of  the  most  peculiar  groups  of  the  genus,  unique  in 
the  sculpture  of  fine  spiral  lines  crossed  by  very  prominent  ribe. 
Maynard  proposes  for  it  the  aubgeueric  name    Vmbonu,  bat  we 
would  hardly  accord  the  group  ao  high  a  rank. 
S9.  C«ri0B  MkUrinam  '  OnadlMb '  Ptr.    NoTit.  Conoh.,  p.  3«T,  pi.  Si,  I.  IS,  17. 

Gibara,  Cnba. 
80.  Cerlon  XohiuoBi  Pitt.  &  Vmn.'      Proc.  A.  N.  S.,  I8SS,  Xtj  *,  p.  307.      Fl.  XI, 
flg.  30. 

J./oxoniMaTiuiTd,  CoDtrib.  toSd-,  iii,  p.  32. 
Cuba. 
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Ml.  C^rioB  AbMoense  Bendalli  Pile,  k  Van*    PI.  XI,  fig.  13. 

Abaco. 
M.  CtrioB  Biteliiei  Maynard.*    Contr.  Sci.,  1894,  Vol.  2.  p.  135,  f.  41  a.  b. 

Highburn  Key. 

Sfc.  Ctrion  Bitehiei  «barneum  Maynard.*    Contr.  to  Sci.,  1894,  Vol.  2,  p.  144,  f. 
45  a.  b.    Cottse  slightly  clofer. 

U  Key,  Ezuma  group. 
ttb.  CerioA  Bitebiei  elongatnm  Mayn.    T.  c.  p.  148. 
Same  locality  as  preceding,  with  which  it  is  probably  ideDtical. 

'ie.  CerioB  Bitehiei  Orayi  Maynard.*     Contr.  Sci.,  1894.  Vol.  2.  p.  138,  f.  42  a.  b. 

«S.  Grayi gigantea  Mayn.,  /.  ^.,  p.  141,  f.  44  a ,  Grayi  pumilia  Mayn.  /.  f.,  p. 
143,  f.  44  b. 

fiighbum  Key,  Bahamas. 
Mo.  GtrioB  Biteliiei  Yannostrandi  P.  k  V.* 

Similar  to  C  Orayi  giganteum  Mayn.,  but  smooth  and  snow-white. 
-Aperture  small,  built  forward,  its  margins  not  reflexed.  Alt.  40, 
<liiUD,  16  mm. 

L  Cerien  Maynardi  P.  k  V.*  Proc.  A.  X.  S.,  1895,  May  4,  p.  210.  PI.  XI,  fig.  31. 

Abaco,  Bahamas. 

'.  Cerioa  grieeum  Maynard.*    Contr.  to  Soi.,  1894,  Vol.  2,  p.  159,  f.  51. 

«S.  glans  Mayn.*  /.  ^.t  p.  15,  f.  50.    Fresh  Creek,  Andros. 

S.  bimarginata  Mayn.*  /.  r.,  p.  Ift4,  f.  53.    Green  Key. 

S.  bimarginata  cera  Mayn.*  /.  ^-j  p.  168,  f.  54.    Green  Key. 

S,  PUsbryi  Mayn.*  /.  f.,  p.  170,  f.  53.    (ioat  Key. 

S,  PUsbryi  evotva  Mayn.*  /.  r.,  p.  173,  f.  57.    Goat  Key. 

S.  crassicostata  Mayn.*  mss.     Andros. 

Type  from  about  one  mile  N.  of  Calabash  Bay,  Andros. 
^"7a.  Cerioa  griienm  regulnm  Mayn.*    Contr.  to  Sci.,  1894,  ii,  p.  161,  f.  52. 

Fresh  Creek,  Andros. 

^7b.  Cerioa  grisenm  restrictnm  Mayn.*    Contr.  to  Sci.,  1894,  Vol.  2,  p.  175,  f.  58. 

Goat  Key. 

^.  Ctrion  glans  Kuster.*    Conchy  1.  Cab.,  p.  74,  t.  11,  f.  1,  2. 

?  Pupa  tumiduia  Desh.  in  Fer.  Hist.,  pi.  153,  f.  8. 

S.  Curtissii  Mayn.*  Contrib.  to  Sci  ,  1894,  Vol.  2.  p.  107,  f.  33.  Waterloo, 
Kassaa,  N.  P. 

5.  Curtissii  nivea  Mayn.*  /.  r,,  p.  112,  f.  34  a,     Waterloo,  Nassau,  N.  P. 

5.  cinerea  Mayn.*  and  varieties  robmta,  iracta  and  mutata^  t.  r.,  p.  119,  f. 
35-37.    N.  P. 

S,  negUcta  and  var.  ngava  Mayn.*  /.  r.,  p.  loO,  f.  47.  N.  P. 

S,  Catlotta  Mayn.*  /.  r.,  p.  lo6,  f.  49.    Fort  Charlotte,  N.  P. 

S,  albea  Mayn.*  /.  r ,  p.  128,  f.  28.     Spruce  Key. 

5.  Coryi  Mayn.*  /.  c,  p.  129,  f.  39.     ^.  P. 

Nassau,  New  Providence,  may  be  considered  type  locality  for  C. 
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SBa.  Cariw  gUu  Tli«Tndik«t  HsjDkri.*  CoDtr.  toSol.,  ISM.Vol.l,  p.  110,  f.  S4, 
b,  0,  d. 

Waterloo,  Nassau,  N.  P. 

This  variety,  like  the  next  is  not  trenchantly  defined. 

Ub.  Cerion  g'Uni  Ttutnui  Booaat.*      II«t.  «t  Hkg-  Zool.,  XVI,  1SS4,  p.  71,  t.  6. 

F.  uira  WeinUod,  Sowb.,  Conch.  Icon ,  pi.  2,  f.  12  &,  b.  (187S). 

New  Providence. 

Under  this  head  may  be  grouped  the  mottled  and  maculated  forma 
with  comparatively  delicate,  narrow  riblets.  Intergradation  with 
the  maculated  forma  with  slightly  stronger  ribs,  such  aa  "  cinere« 
mutata,"  "Curtisii,"  "cinerea  tracia,"  etc.,  of  Maynard,  may  be 
expected.  Gods  and  men  may  well  atand  aghaat  at  the  splitting  of 
C.  glatu  recorded  above. 

C.  gritevm  is  doubtfully  distinct  from  glana.     We  leave  it  separ- 
ate, because  in  the  average,  the  two  are  distinguishable,  and  the; 
inhabit  diffirent  islands. 
S9.  Cerion  martiniumm  Knttsr.*    Conob?!.  Cub.,  p.  TS,  1. 11,  r.  3,  ^. 

Habitat ? 

40,  Ceilan  BUndi  Pill.  A  Vaa.*    PI.  XI,  Ag.  T. 
Turks  Island. 

Group  of  C.  Agaimii. 

41.  CarioB  AguiLiii  D»I1.*    Bui.  Ma>.  Comp.  Zool.,  1894,  Vol.  XXV,  p.  ISO. 
Nassau  Ridge,  New  Providence,  fossil  in  the  calcareous  sand-rock. 
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Mieh  as  that  figured  by  Sowerbj  occur.  They  are  either  maculated 
or  unioolored.  On  Anagada  a  short,  egg-shaped  race  is  found.  On 
Necker  Island  the  shells  are  pure  white,  but  white  ones  also  occur 
at  Ponce  and  Puna,  Porto  Rico. 

Mu  CtrioBorMaiUbre  SaUoi  P.  A  V  *    PI.  XI,  fig.  6. 

Small  and  eylindrieal;  creamy,  maculated  on  the  terminal  cone. 
Alt  19,  diam.  7*5  mill.    Ban  Domingo  (Sall6). 

47.  CwriOB  Antonii  KOster.    Conchyl.  Cab.,  Pupoy  p.  92,  pi.  10,  f.  7,  8. 

Berbice  (British  Guiana). 
This  species  is  unknown  to  us. 

Group  of  C.  cycloslomum, 

48.  C^riOB  oyoloftomum  Koster.*    Conob.  Cab.,  II,  p.  6,  t.  1,  f.  5,  0. 
?  Pupa  Kusteri  Pfr.,  Proc  Zool.  8oc.,  1852,  p.  69. 

Cuba. 

49.  CerioB  pinerinm  Dall.*    Proc.  U.  8.  Nat.  Mus.  1895,  p.  0. 
Isle  of  Pines. 

iO.  Cerion  tonnilabre  Gundl.*    Malak.  Bl.,  XVIII,  1870,  p.  91. 

Barigua  en  Baracoa,  Cuba. 
SOa.  CtrioB  tonniUbre  pygmaum  Pile,  k  Van.*    PI.  XI,  fig.  9. 
Gibara,  Cuba. 

a.  Ctrion  miorostomnm  Pfr.*    Malak.  Bl.,  1854,  p.  207,  t.  3,  f.  15, 16. 

Punta  Jiacos,  Cayo  Paredon  Grande,  Cuba. 

SS.  CerioxL  Cnmingiannm  Pfr.*    Proc.  Zool.  Soc.,  1852,  p.  68. 

Hab. ? 

O.  Cerion  Gnndlaohi  Pfr.*    Zeitschr.  f.  Malak.,  1852,  p.  175,  t.  1,  f.  39-42. 

Punta  de  San  Juan,  Cuba. 

Group  of  C  Mariemi, 
54.  Cerion  Milleri  Pfr.*  Malak.  Bl.  XIV,  1867,  p.  129  ;  Novit.  Conch.,  t.  84,  f.  6-13. 

Duck  Key,  Exuma  group. 

66.  Cerion  Omneri  Pfr.*    Zeitschr.  f.  Malak.,  1847,  p.  15. 
Sagua  de  la  Grande,  Cuba. 

W.  Cerion  vennstnm  Poey.    Memoria*;,  II,  p.  30. 

Cuba.     This  species  is  unknown  to  us,  and  perhaps  identical  with 
C  Gruneri. 

67.  Cerion  Martenii  Weinl.*    Malak.  Bl.,  IX,  1862,  p.  164  j  Novit.  Conch.,  t.  84,  f. 

a-5. 
Crooked  Island,  Bahamas. 
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Sa.  Csrioil  «xilll«nill  Majn.*    Contr,  ta  Sai.,  18B4,  Vol.  2,  p.  177, 1.  &». 

Cat  Island.    We  have  a  Hmall  form ;  alt.  141-18  mm.  from  San 
Salvador. 
Otk.  Cerion  •zlmenm  a^reitlnDm  Majn.*  Cantr.  toSd.,  1891,  Vol.  1,  p.ITS,  f.  M. 

New  Providence.  A  pure  white  speciraeD  was  collected  by  Mr.  W. 
Bendall,  aad  kiadly  presented  to  the  Academy,  with  others  varying 
from  apareely  to  heavily  marked.  The  claim  of  this  variety  to  dis- 
tinction reata  solely  on  its  locality.  The  shells  of  eximeum  and 
agreslinwa  are  oflen  iDdiBtinguishable. 
W.  Cerion  msltlitriatam  Pil>.  A  Vm.*    PI.  XI,  flg.  8. 

Crooked  Island. 

Group  of  C.  vulneratum. 
60.  Cerion  inflstnm  Hmyn.    Conti.  tu  Sai.,  I,  p.  12a, 

Galena  Point,  Auklio  Is. 


n.  C«rion  nurmoratnn  Pfr.*    Zritaohr.  f.  Hd.,  1S4T,  p.  S3 ;  Conob.  Cat.,  t.  IB,  f. 
10-12. 
Cat  Island,  Bahatnas  (according  to  Blaod.). 
6S.  Cerion  TnlaaratDtn  KUi(«r.'    Conoh.  Cat.,  p.  ISI,  t.  IB,  r.  lS-18. 
Gihara,  Cuba. 

SnbBonne  DUCEBIOH  Ball,  IS94. 
Bull.  Mas.  Comp.  Zool.  1S94,  Vol.  XXV,  p.  122. 

Group  of  C.  striatellum  (^Paracerion  Pils.  A  Van.,  1895.) 
See  Proc.  Ac&d.  Nat.  Sci.  Phila.,  1 
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solved  bj  the  material  vet  studied.  C.  BryanH,  rxihicundum  and 
DaUi  appear  to  be  stages  in  a  continuous  or  almost  continuous 
series  of  variations.  C.  Dalli  is  the  largest  form,  with  the  peculiar 
armature  of  the  aperture  most  highly  developed.  S.  nibicundum  is 
more  slender,  often  much  smaller,  with  the  armature  less  developed 
in  many  specimens.  C,  Bryanti  is  decidedly  smaller,  thinner,  with 
the  teeth  reduced  to  a  mere  vestige  in  the  typical  form,  although 
specimens  occur  which  seem  to  establish  its  intergradation  with  rubi- 
eundum  in  tooth  arrangement.  C  Bryanti  may  be  regarded  as  a 
stunted  race  of  Diacerion  which  has  re-assumed  the  characters  of  the 
group  Maynardia. 

C  DaUi  varies  from  the  fine-ribbed  typical  form  with  as  many  as 
63  riblets  on  the  last  whorl,  to  a  rather  coarsely  sculptured  surface, 
27  ribs  on  last  whorl  (40  specimens  examined,  including  one  of  type 
lot). 

C.  rubieundum  varies  in  the  same  way,  Maynard's  S,  ianthiiia  and 
8,  pallida  being  coarse  forms.  Some  examples  before  me  are  more 
elongated  and  coarse-ribbed  than  Maynard's  types  of  ianthina,  but 
theiotegradation  effaces  specific  lines  for  these  forms. 

There  is  likewise  a  very  stout  variety  of  C,  Bryanti,  and  as  already 
mentioned,  the  specimens  vary  from  almost  toothless  to  the  typical 
Mojinardia  dentition,  and  onward  toward  the  condition  of  C.  rubi- 
eundum. We  are  indebted  to  Mr.  H.  D.  Van  Nostrand  for  a  large 
series  of  these  species  and  varieties. 

M.  CtrioB  Brymnti  Pfr.«  Malak.  Bl.  XIV,  1867,  p.  130;   Noyit.  Conch.,  t.  84,  f.  14, 
15. 

loagua. 

67.  CerioxL  mbioundum  Menke.^    Catal.  Malsb.,  p.  S ;  Conchyl.  Cab.,  t.  9,  f.  8,  9. 

S.  ianthina  Mayn.»  Contr.  to  Sci.,  1889,  Vol.  1,  p.  69,  t.  2,  f.  13. 
S.pallida  Mayn*  Contr.  to  Sci.,  1889,  Vol.  I,  p.  70,  t.  2,  f.  14. 

Great  Inagua. 

68.  CerioB  Balli  Mayn.*    Contr.  to  Sci.,  Vol.  1,  1889,  p.  128,  1. 13,  f.  23. 

Great  Inagua. 

69.  CerioxL  oylindrionm  Mayn.    Contr.  to  Sci.,  1896,  p.  34-36,  pi.  7,  figs.  3,  4. 

Great  Inagua.  We  have  not  seen  this  form  and  know  nothing  of 
its  status. 

70.  Cerion  dnplodon  P.  k  V.«    PI.  XI,  fig.  26. 
Bahamas. 
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S.  orbieidaru  Maynard.  Contr.  to  Sd.,  I,  pi.  16,  f.  6a,  b.  Ud- 
deecribed ;  no  locality  asmgned. 

S.  viola  Ma]rnard.  Contr.  toSci.,  I,pl.  16,  f.6a,b.  Undeecribed; 
DO  local  ity  amgned. 

Pvpa  eapillarit  Beck.  Index  MolluBConim,  p.  82.  Undescribed. 
"I.  Antill." 

Pupa  elegant  Beck.  Index  MoUuBcorum,  p.  82.  Undeacribed. 
"I.  Antill." 

Pxipa  eontu  Beck.  Index  Molluscorum,  p.  82.  Undeacribed- 
"  I.  Antill." 

Pupa  itrobiha  Beck.  Index  MolluBconim,  p.  82.  Undercribed. 
"  I.  St,  Domingo." 

Helie  {Q>ehlodonfa)  deeumanw  F6r.,  Prodr.,  p.  59  (undeBcribed) 
=Pupa  deeumana  Graj,  Ann.  of  Philos.,  N.  ser.,  1825,  IX,  p.  413, 
referring  to  Lister,  pi.  588,  f.  47,  ia  unrecognizable  with  any  reaaoD* 
able  degree  of  certainty,  but  may  be  Pupa  muAteo«to  Kuster. 

Turbo  alvcQria  Dillwyn,  Descript.  Catal.,  II,  p.  862,=Bu/tmt» 
/uMwBrug.,  Encycl.  M^th.,  I,  p.  348,=Liat«r,  pi.  588,  f.  49,  U  ao 
unrecognizable  form,  similar  to  Oibbue  palanga. 


Cerion  iiTa  datonlptSB,    PI.  XI,  Bg.  1. 
8hell  similar  to  C.  uva,  but  differs  in  lacking  the  strong,  regular 

ribs  t'liitrat'iferi^iiic  i)f  thiit  siiecies,  or  Ju  liaviiig  tliem  yerv  few,  weak 
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with  ooaraer  ribleta  becomiDg  regular,  curveii,  nuuierntoly  ixmnio 
ribs  on  the  cjliDdrical  *portioD,  od  base  of  last  whorl  olniuiloto  or  mib- 
obaolete.  Latter  3  to  4  whorls  of  about  equal  dianictor,  tluvtn*  nbovo 
fbrming  rather  a  long  cone.  Aperture  rounded,  trunouto  nbdvo, 
white  within.  Peristome  white,  narrowly  expanded  and  n^tloxod, 
obtuse;  parietal  callus  very  thin  or  moderate.  Axial  fold  IntMin- 
spicuous  from  in  front ;  parietal  tooth  extremely  small,  tiliort. 

Alt  21  i,  diam.  10}  ;  alt.  of  aperture  8j  mm. 

Alt  19i,  diam.  9i  ;  alt.  of  aperture  8  mm. 

Alt  18i,  diam.  10;  alt.  of  aperture  7  mm. 

Cuba. 

While  this  species  is  very  much  smaller  than  (.1  itirrtiMatuvi,  luid 
has  the  parietal  tooth  extremely  small  or  almoHt  obriohttc,  Miill  in 
figure  and  sculpture  it  resembles  the  larger  shell,  and  may  l>«;  ron- 
ndered  a  variety  of  it  until  further  information  is  n!Ci;iv<;d. 

C  inenugatum,  like  the  very  closely  allied  C.  dimitlmtuiiit  Iiiin  a 
smooth  form  which  intergrades  with  the  stoutly  riblu'd  (ypirnl 
shells.  The  earlier  whorls  have  the  minute  sculptun;  iw  in  thif  ty)f<i 
form,  but  to  the  unaided  eye  the  surface  apfKsars  ntwHfiU, 

Ctrion  lostomiim  Pfeiffer.    PI.  XI,  fig.  14. 

This  species  has  not  been  figured.  It  was  (U»cn)H-t\  from  (bn 
south  coast  of  Cuba  living  among  Trickly  iVar*.  HiitiM-/jii<;fiily  it 
was  reported  from  Turk's  Island  ar.d  ^/r<?at  UiHirun  ^^-t-  iSlnod, 
Ann.  Lye  Xat.  HUt.,  X.  Y.,  XI,  p.  'i-S^,  but  hfi'/.ti'/t-xHtn'ttti-tl  «j»«/', 
imens  from  these  Uicaliiie?.  a^^  iah<:]!^d  bv  liltif.fL  «<:  fiod  iUt-.tt,  lo^^. 
totally  distinct  species,  bavir:;r  :it*i^  »:siv<:  tf.<:  ^»'^rl*^.*\^  hf^-nf,  tj,\t,f 
of  the  mouth,  in  comm^-r;  wiiL  it,*:  lr,h  I'^/pa  ^o't'y/ffn  'A  \'U  »iUt\ 
first  description. 

The  specin^en  -L-^wn  ;ri  o.r  r,'^\:*i  a.v<'TO':r<  V/  rr,«:  *>*f.t.y.',t»  ',t 
Pfeiffsr  in  all  r^p^ct*  »iTft  :h.a:  wh  .-.v/:!a:.  ».-.'.r.*  *  f*  '/.'..>  ',v<^.i-f*i  / 
ribbed,  bardlv  ■' ^C^r^zv^??'  .:  ■>x&v,^/>^,v.Vi  '  .'.v..-*:  ..*t*  ;»*,  '  f.of  .;  " 
The  port-n«tp:oni-:-  »b/-.f..*  .?•.-.-%  '.;.;..*  ».*>  ■  v/'/V/V  Vx^' ■/'///'///» ,  "  *r,/; 
oone  itself  *  -k-^  '  ■!'>-»•  «r7J- :• ".  z .  ■  -.  '  »..'....•»  -/.•.*'.•.'.'..<»  ^  /  < */  /// 
mar^ifiigrfa."  aa. :  :-•*  '.'■.^r.jp "..:■.  .:'  ..ti^n  v..-.  •.  4,-.';  '/,..,.•  -.♦  *y  ^•.,/^ 
("iii/»i*  rvj-'y^fc  '  irr  ,ix.*'v  :<i*  •.  t  i''><k -.'.•>-.  •  V  •..**■/"  .V..' .'  ?././'/) 
is2  mm.  *L'.ru*r  na^i  ?'^*'.  5*.''«  .^  ".  :•'.  :.»v.  1/  *  .^  *•>•,•■'...•  \ 
12  mm. 

22 
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Ctrion  iottomiLm  ArsiiKoi  Pilibr?  A  Vanatta.    PI.  XI,  tg,  12. 

Shell  similar  to  the  type  ia  form,  but -Bmaller.  Latter  tw» 
whorU  only  of  equal  diameter,  ihom  above  formiag  a  ratber  long 
cone.  WborlsSi  to9.  Surface  closely  and  regviarly  ribbed  ihroagh.' 
out  (except  the  smooth  nepionic  whorls),  the  ribe  mmly  wbite^ 
interstices  purplish -brown,  mottled  with  white.  Sutures  without 
noticeably  exserted  roarginalioo.  Aperture  deep,  rich  purpla 
within. 

Ah.  23],  diam.  lOf ;  alt.  of  aperture  9  mm. 

Alt.  18;,  diam.  9  ;  alt  of  aperture  8  mm. 

Alt.  24,  diam.  lOi ;  alt.  of  ajierture  9!  mm. 

Cienfuegos,  Cuba  (R.  Arangu). 

Strikingly  different  from  tostomum  at  first  sight,  but  we  believe  !t 
to  be  closely  allied  and  probably  a  subspecies  thereof. 
Carton  fajparliiiam  Piiabr;  A  Vanatls.    PI.  SI,  tig.  10. 

Shell  moderately  strong,  much  elongated,  cytindncal,  the  latter 
four  whorls  of  about  equal  diameter,  those  earlier  gradually  taper- 
ing, forming  an  obtuse  conewith  slightly  convex  outliues.  Pinkish- 
brown  (with  more  or  less  white  maculation),  the  riblete  white. 
Whorls  m,  weakly  convex,  those  of  the  cone  smooth,  the  rett 
sculptured  with  rather  fine  riblets  narrower  than  the  intervals, 
about  36  in  nuuiber  on  each  of  the  several  later  whorls.  Umbilicua 
a  shoEt  rimation,  compressed. 

Aperture  ovate,  decidedly  higher  than  wide,  the  throat  flesb-tinted. 
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^irborlt  of  about  equal  diameter ;  apex  obtuse ;  earlier  wborls  not 
mtiiele ;  ohalk-wbite  and  dull,  the  smoothneM  of  the  eorfaoe  but  little 
'baoken  bj  alight  growtb-Iinee,  ike  baaal  whorl  irregularly  and  ralker 
mdata,  at  least  on  its  latter  half.  Whorls  10  to  10},  flat, 
wpmfieialf  $6am-Hke  wturea.  Last  whorl  suddenly  ascending  in 
^k-onty  much  compressed  and  pinched  toward  the  bate.  Umbilicus 
jpen  or  perforate,  with  the  usual  arcuate  rimation,  below  which  it 
broadly  exoavaiod  andfiaUened, 

Aperture  oblong-cordate,  slightly  less  than  one-third  the  length 
ihelly  higher  than  wide,  dark  or  light  brown  within*  rarely  pur- 
X^liih.    Peristome  expanded  and  reflezed,  its  face  convex  but  not 
ioeh  thickened,  whitish,  parietal  callus  moderate,  its  outer  edge  not 
Axial  lamina  situated  high,  narrow  and  inconspicuous  from 
fironL    Parietal  tooth  low,  small,  varying  from  moderately  short 
long,  central  in  position. 
Alt.31i,diam.  lUmill. 

Alt  83,  diam.  12}  mill,  (average  typical  specimen). 
Alt  38,  diam.  13  miU. 
Turk's  Island,  Bahamas.    (Gabb,  Bwift). 

MStoavm  PUftbry  k  YtofttU.    PI.  XI,  fig.  16. 

Sheli  solid  and  strong,  subcylindrical,  but  slightly  wider  below ; 
^^hitisb.  Whorls  11  to  IH,  dightly  convex,  the  earlier  6  forming 
ai  oonvexly  tapering  cone  with  extremely  obtuse  apex,  almost  dome- 
^hqied  at  top;  passing  gradually  into  the  cylindrical  portion  of 
rtell,  which  consists  of  5  to  6  whorls.  Sculpture,  somewhat  irreg- 
ular and  unequal,  straight  ribs,  about  as  wide  as  the  intervals,  about 
25-80  on  last  whorL  These  ribs  are  strongly  developed  on  the 
ejlindrical  portion  of  the  shell,  but  the  cone  is  very  densely,  finely 
and  sharply  striated,  the  earliest  whorl  only  being  smooth. 

Aperture  emails  lees  than  one-third  the  total  length  of  shell,  pink*} 
ish-flesh  colored  in  the  throat;  peristome  well  reflexed,  recurved, 
more  or  less  thickened  on  the  inner  edge  of  the  face ;  parietal  callus 
ikkk  and  heavy,  Us  edge  elevated.  Parietal  tooth  rather  strong  and 
Boderately  long ;  axial  fold  moderately  conspicuous. 

Alt  34,  diam.  IH;  alt  of  aperture  10  mm. 

Little  Inagua,  Bahamas. 

Some  specimens  are  larger  than  the  above  dimensions ;  one  worn 
sod  brokmi  "  crab-shell "  before  us  would  probably  be  not  less  than 
40  mm.  alt  if  perfect  It  is  not  unlikely  that  forms  occur  with  the 
ribs  obsolete,  as  in  the  allied  C,  columna. 
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C.  tarcottomum  clearly  belongs  to  the  immediate  group  of  C.  eretor- 
eeum  and  C  eolitmna.  The  latter  hai  a  very  dark  aperture,  broadi; 
flanged  lip  aad  less  obtuse  apex.  f7.  ereta««uin  lacks  Bculpture  except 
00  the  baeal  whorl,  is  absolutely  cylindrical,  vitb  light  mouth  and 
excessively  short  terminal  cone,  while  the  present  species  is  more 
tapering,  with  the  eoue  decidedly  longer,  gradually  passing  into  the 
cylindrical  portion. 

This  species  is,  we  believe,  the  first  one  to  be  reported  from  Little 
Inagua.     It  is  extremely  likely  that  G.  cretaceam,  described  without 
locality,  will. prove  to  inhabit  some  part  of  the  Inagua  group,  whea 
it  is  re-discovered. 
Carion  AbaeMUia  Pilibrj  A  Vuatta.    PI.  XI,  fig.  II. 

Shell  cylindrical,  solid  and  strong,  entirely  white.  Latter  three 
whorls  of  about  equal  diameter,  preceding  one  slightly  smaller,  those 
earlier  rapidly  tapering  to  form  a  short  cone ;  apex  obtuse.  Sculpt- 
ured with  rather  close,  strong  and  nearly  straight  riblets,  as  wide  as, 
or  narrower  than  the  interstices,  numerous  (31-38  on  last  whorl), 
part  of  the  riblets  generally  splitting  on  the  base  ;  1  i  to  1 }  nepionio 
whorls  free  from  riblets,  and  those  of  the  following  several  whorls 
very  fine,  though  distinct.  Whorls  9i  to  11),  slightly  convex,  the 
last  ascending  as  usual.  Sutures  well-marked.  Umbilicus  a  nearly 
straight  rimation  terminating  in  an  almost  closed  axial  chink ;  um- 
bilical area  (back  of  columellar  lip)  small,  with  a  bounding  furrow 
below. 
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eoraeous-brown.  Aperture  dark  brotvn  %mthin;  peristome  white, 
less  heavy;  parietal  eallue  thin,  translucent;  parietal  tooth  very 
mall,  short 

Alt,  19},  diam.  8}  ;  alt.  of  aperture  7  mm. 

AIl  2H,  diam.  8i ;  alt  of  aperture  7  mm. 

Abaoo,  Bahamas. 

This  form  at  first  sight  looks  extremely  different  from  C.  Abacoense, 
and  as  we  have  seen  no  intermediate  examples  it  may  well  prove  to 
be  a  distinct  species.  However,  we  consider  it  best  to  rank  Bendalli 
as  a  subspecies,  thereby  keeping  in  sight  its  genetic  relationship  with 
the  larger  form ;  this  might  otherwise  be  easily  overlooked,  on 
account  of  its  maculated  coloring,  which  would  at  first  incline  one 
to  look  to  another  group  of  forms  for  its  allies. 

It  is  named  in  recognition  of  the  services  to  science  of  Mr.  Wil- 
fred Bendall,  who  has  recently  published  a  list  of  the  land  snails  of 
the  Bahamas. 

Ctrion  Slantherv  Pilsbry  k  VanatU.    PI.  XI,  figs.  19,  20. 

Shell  solid  and  strong;  smoothish  above,  ribbed  below;  color 
lusterless ;  white,  with  a  bluish-purple  tint,  most  obvious  around  the 
base,  cylindric- tapering,  terminating  above  in  a  rather  long  slightly 
convex-sided  cone  which  passes  gradually  into  the  cylindrical  por- 
tion. Apex  obtuse ;  whorls  10}  to  12} ;  nepionic  2}  whorls  nearly 
Bmooth,  slightly  convex ;  following  whorh  of  the  cone  smoothish  to 
the  naked  eye,  showing  rather  irregularly  spaced  wrinkles  under  the 
leDS,  flat,  with  seam-like  sutures,  not  in  the  least  impressed.  Latter 
4  whorls  approaching  equality  in  diameter,  subregularly  and  rather 
strongly  costate  (at  least  the  lower  two  whorls),  the  last  one  with 
about  27  (22  to  30)  ribs,  which  do  not  split  or  double  on  the  base, 
although  sometimes  there  are  some  riblets  intercalated  there. 

Aperture  about  one-third  the  shell's  length,  oblong  or  rounded, 
obliquely  truncate  above,  liver-brown  within.  Peristome  white,  re- 
flexed,  the  outer  edge  sharp  and  some  \n  hat  recurved,  inner  edge 
huiH  far  for%joard,  especially  below,  bevelled  outwardly ;  parietal 
callus  either  very  thin  or  thick.  Axial  fold  variable  in  prominence ; 
parietal  tooth  very  strong,  long.  Axis  perforate,  with  a  rather 
short  rimation. 

Alt  29,  diam.  11}  ;  alt.  of  aperture  11  mm. 

Alt.  33,  diam.  11 ;  alt.  of  aperture  11  mm. 

Alt  23},  diam.  11 ;  alt.  of  aperture  9  mm. 

Eleuthera,  Bahamas. 
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This  apecies  is  cloeelj  allied  to  C.  Agtutiti  Dall  and  C  guhtnta' 
torium  Ooaae,  of  tbe  island  of  New  Providencs.  It  has  more 
remote  Affinity  with  C.  tareottomum  P.  &.  V.  of  Little  Inigua. 

From  C.  Agaeeizi  it  diffen  in  never  having  the  parietal  .call  us 
raised  in  a  strosg  ridge  making  the  peristome  conticuous ;  the  ribs 
are  less  sharp  and  narrow,  etc  C.  gubematorium  has  a  proportion- 
ally very  large  mouth,  less  thickened  Itp,  finer  riblets  or  none,  and 
a  glossy  surfkoe ;  moreover,  while  nearly  white  examples  occur,  it  is 
generally  much  variegated.  There  can  be  no  doubt  of  the  close 
relationship  of  the  three  species,  but  judging  from  a  series  of  25 
examples  of  C.  ElexUhera,  a  good  series  of  G.  guhemaUrium  and 
author's  examples  of  C.  Agawixt,  they  are  specifically  distiocL 

A  pair  of  specimens  of  C.  Eleuihera  before  us  (from  Krebs)  are 
coQuderahly  streaked  with  brown,  otherwise  typical.  Another  spec- 
imen, received  from  Mr.  Van  Nnstrand,  is  very  small,  alt  18i,  diam. 
8  mm.,  and  somewhat  maculated.  The  costulation  extends  further 
up,  and  the  peristome  is  not  thickened.  This  probably  represents  a 
subspecies. 
Carion  BUndl  Pilgbr;  A  Vu»tte.    Fl.  XI,  fig.  T. 

Bbell  solid  and  strong,  cylindrio- tapering,  the  latter  3  whorls  ap- 
proaching equality  in  diameter,  those  above  slowly  tapering  to  form 
a  long  cone,  gradually  paBsing  into  cylindrical  portion.  Light 
grayish,  with  inconapicuous  white  flecking.  Whorls  10,  thenepionic 
2i  corneous,  smooth,  the  foUowing2i  weakly,  distinctly  ribbed,  later 
4}  to  5  whorls  very  tharply  and  roughly,  strongly  ribbed,  ribs  narrow 
and  high,  19  to  22  on  each  of  the  two  or  three  later  whorls.  Um- 
bilicus compressed,  rimate,  the  area  behind  columellar  lip  excavatedi 
smooth. 

A[)Grture  ovate,  white  within  ;  peristome  reflexed  and  recurved, 
B  heavy,  forming  a  strong  bar  a 

[  tooth  median,  moderately 
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fbmiing  a  stumpy  (often  very  short)  cone.  Rusty  brown.  Surface 
Tcgularly  oostellate;  apical  whorl  smooth,  next  whorl  finely  and 
n^larly  striated.  Last  whorl  ascending  as  usual  in  front,  having 
m  very  short  umbilical  rimation  below. 

Aperture  brownish  within,  rounded,  obliquely  truncate  above. 
Peristome  white,  blunt,  slightly  expanded;  parietal  callus  thin. 
Axial  fold  inconspicuous ;  parietal  tooth  deep  within  and  extremely 
small. 

Alt.  10,  diam.  6} ;  alt.  of  aperture  4  mm. 

Alt  12,  diam.  7  ;  alt  of  aperture  5  mm. 

Alt  151,  diam.  7i ;  alt  of  aperture  6  mm. 

Alt  141,  diam.  6i  ;  alt.  of  aperture  5  mm. 

Gibara,  Cuba. 

The  short,  typical  form  of  this  variety  is  extremely  peculiar  in 
shape,  being  shorter  than  any  other  Cerion.  Longer  examples  are 
more  like  C  tenuilabre,  of  which  we  consider  it  a  small  variety. 
Many  specimens  are  before  us. 

Ctrion  nmltiitriatum  Pilsbry  A  VanatU.    PI.  XI,  fig.  8. 

Shell  small  and  rather  thin,  short  cylindrical ;  white,  longitudin- 
ally marbled  with  gray  or  chestnut-brown.  Whorls  8  to  8J,  the 
latter  2  or  3  about  equal  in  diameter,  the  rest  rapidly  tapering,  apex 
obtuse.  Sculptured  with  excessively  fine,  close,  sharp  thread-like 
strise,  apical  2  whorls  smooth.  Aperture  rounded  obliquely,  trun- 
cate ;  peristome  narrowly  reflexed ;  parietal  callus  very  thin ;  axial 
fold  median,  moderate ;  parietal  tootih  extremely  small. 

Alt  17,  diam.  7 ;  alt.  of  aperture  6i  mm. 

Alt.  14,  diam.  7  ;  alt.  of  aperture  5  mm. 

Crooked  Island,  Bahamas. 

This  is  a  small,  extremely  fine  striated  form  with  very  small 
parietal  tooth.  It  is  represented  in  the  collection  of  the  Academy 
by  only  five  specimens,  given  by  Mr.  H.  D.  Van  Nostrand,  and 
originally  from  Bland. 

€trio&  bMistriatam  Pilsbry  A  Vanatu.    PI.  XI,  fig.  28. 

Shell  rather  thin,  cylindrical,  the  latter  three  whorls  of  about 
equal  diameter,  those  above  tapering  rapidly,  forming  a  straight- 
sided  cone  about  one-third  the  shell's  length.  Surface  rather  smooth 
and  glossy.  Two  corneous  nepionic  whorls  smooth  ;  succeeding  one 
or  two  turns  densely  and  regularly  striated  ;  rest  of  the  shell  smooth 
except  for  slight  irregular  growth-wrinkles,  down  to  the  last  whorl, 
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which  is  fioely  coatulate.  Color  white  with  irre^lar  loDgitudinal 
Btreaks  and  blotches  of  brown.  Whoris  9,  bardl;  convex,  the  lut 
aecendiDg  slowly  in  front,  rounded  below,  with  a  short  umbilical 
rimation.  Aperture  about  four-tenths  the  shell's  length,  rounded- 
ovate,  nearly  as  wide  as  high,  brownish  within.  Peristome  thickened, 
outer  lip  expanded  but  scarcely  reflezed,  columellar  Up  refiexed; 
the  terminations  connected  across  the  parietal  wall  by  a  strong, 
elevated  callous  ledge.  Axial  lamina  small  as  seen  from  the  mouth; 
parietal  lamina  small,  often  double,  moderately  long ;  a  small  dentir 
cle  to  the  left  of,  and  an  elongated  lamina  behind  and  to  the  right 
of  its  inner  end. 

Alt.  18,  diam.  9 ;  apert.,  alt.  7,  width  6}  mm. 

Alt.  16i,  diam.  8;  apert,,  alt.  6,  width  5}  mm. 

Cabo  Cruz,  Cuba. 

This  species  differs  from  C  tridentatum  in  its  round  aperture  with 
strong  parietal  callus,  and  the  costulate  basal  volution;  from  C 
ttriatellum  it  differs  In  the  much  smoother  surface,  thinner  substance, 
etc.  The  arrangement  of  parietal  plicce  is  of  the  same  type  as  found 
in  the  two  species  mentioned. 
Csrion  trtdenutnm  Pilibr;  i  Vinsiui.    PI.  XI,  Sg.  27. 

Shell  moderately  thick,  strong,  cylindrical,  the  latter  three  whorla 
of  about  equal  diameter,  those  preceding  tapering  to  form  a  long 
cone  about  one-third  the  total  length  of  shell.  Cbalky>white, 
mottled  with  corneous,  especially  on  the  cone,  rather  polished,  the 
surface  smooth  except  fur  slight  growth -wrinkles,  but  a  few  whorls 
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This  species  superficially  re«embles  closely  the  C  incanum  of  Key 
West,  but  difien  in  the  ovate  form  of  the  aperture,  sculpture  of  the 
^^tarlier  whorls,  and  the  teeth  of  the  aperture. 

-O^rim  daplodon  Pilsbry  A  VuiatU.    PI.  XI.  fig.  26. 

Shell  rather  thiu,  cylindrical,  the  latter  three  whorls  of  about 
^Mjoal  diameter,  those  above  slowly  tapering  to  form  a  rather  long, 
c^onvex  cone.     White,  variegated  with  gray- white.      Whorls  10 J, 
ightly  convex,  two  nepionic  smooth,  those  of  the  cone  very  finely, 
^liarply  striate,  the  latter  four  with  coarser  riblets,  much  narrower 
lan  their  intervals.     Umbilicus  a  short,  compressed  rimation. 
^       Aperture  ovate,  large  and  open,  white,  higher  than  wide.      Per- 
^^^tome  expanded  and  recurved,   rather  thick ;  axial  fold   basal ; 
X^nrietal  fold  narrow,  nearly  a  half  whorl  long;  an  acccessory  fold 
~^^-9ceDds  around  the  root  of  the  columella,  but  at  the  apertural  termi- 
^^  ation  approaches  close  to  the  main  parietal  lamella. 
Alt  29,  diam.  lOi  ;  alt.  of  aperture  11  mm. 
Bahamas,  exact  locality  unknown. 

This  is  an  albino  form  of  the  Diacerion  group,  differing  from   C 
^'^'^hieundwn  and  its  immediate  allies  in  the  greater  distance  between 
^le  two  parietal  lamellae  within. 

Plate  XI. 

Cerion  uva  deseulptum  Pils.  &  Van. 
Cerion  Ywmaense  Pils.  &  Van. 
Cerion  mumia  magister  Pils.  &  Van. 
Cerion  inerdssatum  microdon  Pils.  &  Van. 
Cerion  crassilabre  Sallei  Pils.  &  Van. 
Cerion  Blandi  Pils.  &  Van. 
Cerion  multistriatuvi  Pils.  &  Van. 
Cerion  tenuilabre  ])ygm(Eum  Pils.  &  Van. 
Cerion  hyperlisfum  Pils.  &  Van. 
Cerion  Abacoense  Pils.  &  Van. 
Cerion  iostomum  Arangoi  Pils.  &  Van. 
Cerion  Abacoense  Bendalli  Pils.  &  Van. 
Cerion  iostomum  Pfr. 
Cerion  incanoides  Pils.  &  Van. 
Cerion  sarcostomum  Pils.  &  Van. 
Cerion  columna  Pils.  &  Van. 
Cerion  columna  validurn  Pils.  &  Van. 
Fig.  19,  20.   Cerion  Eleuthera:  Pils.  &  Van. 
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Fig.  21.  Cerion  regina  eueotmium  Fils.  &,  Van. 

Fig.  22.  Cerion  regina  pereostatwn  Pils.  &  Van. 

Fig.  23,  24.    Cerwn  regina  Pih.  A  Van. 

Fig.  25.  Cerion  regina  brevitpirum  Pils.  &  Van. 

Fig.  26.  Cerion  duplodon  Pila,  &  Van. 

Fig.  27.  OrioM  erideneoiwrn  Pila.  &  Van. 

Fig.  28.  Cerion  baai^iatum  Pile.  &  Van. 

Fig.  29.  Cerion  felU  Pile.  A  Van. 

Fig.  30.  Cerion  Johntoni  Pils.  &  Van. 

Fig.  31.  Cerion  Maynardi  Pila.  &  Van, 
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BKYI8I0H  OF  THE  HOBTH  AMEBIC  AH  8LU08:  ABIOLXKAX  AND 

APHALLABION. 

BY   HENBT   A.    PIL8BRY   AND  E.   G.  VANATTA. 

The  genera  of  slugs  iDhabitiug  North  America  have  hitherto 
been  discriminated  by  external  characters,  and  those  of  the  jaw  and 
teeth.  We  purpose  to  indicate,  in  a  series  of  papers  of  which  this 
is  the  first,  some  of  the  more  important  of  their  internal  features, 
particularly  the  genitalia  and  alimentary  canal. 

The  genitalia  have  been  utilized  by  Mr.  W.  6.  Binney  and  others 
for  the  discrimination  of  species ;  and  we  have  already  considerable 
knowledge  of  these  organs  from  his  descriptions  and  drawings ;  but, 
of  late,  quite  a  new  stress  has  been  laid  upon  certain  characters  of 
the  organs  of  generation.  By  Dr.  Simroth,  in  Germany,  and  the 
senior  author  of  this  paper  in  America,  characters  of  generic,  as 
well  as  of  still  higher  value,  have  been  found  in  the  genitalia.  It 
is,  therefore,  important  to  review  our  data  upon  the  anatomy  of 
American  slugs,  to  correct  the  numerous  misinterpretations  of  organs 
which  have  arisen  from  lack  of  good  material  or  other  causes,  and 
to  expose  the  true  generic  characters  and  affinities  of  these  animals, 
so  far  as  may  be  possible  in  the  present  state  of  our  knowledge. 

As  the  species  of  slugs  also  rest  largely  upon  characters  of  internal 
anatomy,  their  revision  will  be  attenii)ted  ;  a  work  now  most  timely, 
in  view  of  the  fact  that  such  a  multitude  of  insufficiently  defined 
specific  and  varietal  names  have  been  proposed  that  he  who  attempts 
the  identification  of  a  West  Coast  slug  to-day  is  not  only  a  bold 
man  but  also  one  probably  doomed  to  a  miserable  failure. 

The  largest  slugs  of  America,  ArioUmax  and  Aphallariont  are 
selected  for  the  present  essay. 

No  correct  figures  or  descriptions  of  the  genitalia  of  these  animals 
have  yet  been  published.  The  true  structure  of  the  male  organs  of 
Ariolimax  is  here  for  the  first  time  made  known ;  and  the  genus 
Aphallarion  is  proposed  for  a  new  species,  perhaps  the  largest  Amer- 
ican slug,  remarkable  in  lacking  a  penis.^ 

'  We  mast  acknowledge  our  indebtedness  to  P.  B.  Randolph,  of  Seattle, 
Washington,  and  to  Fred  L.  Button,  of  Oakland,  California,  fur  large  series 
of  slugs  used  in  preparing  this  paper. 
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EXTEBNAL  CHARACTERS. 

The  external  characters  of  AriotiTiiax  aai  Aphallariim  are  de- 
scribed below.  Arion  differs  from  these  American  groups  in  the 
rounded,  not  keeled,  back,  the  anterior  breathing  pore  and  the  more 
posterior  genital  orifice. 

JAWS  AND  TEETH. 

The  jaw  in  ArwUmax  and  Aphaltarion  is  of  the  ribbed  type 
usual  in  ArioniHa,  and  does  not  differ  materially  irom  that  of  Arum. 
The  teeth  ofier  no  characters  of  generic  importance,  being  of  the 
general  type  found  throughout  Arionidte.  Those  of  the  median  part 
of  the  radula  are  of  the  Helicid  form ;  the  marginal  teetb  develop 
long  mesoconea,  simulating  somenfaat  the  teeth  of  Zonitida,  precisely 
as  those  of  some  Endodontidce  do. 

DIOESTITE  BTBTEH. 

In  Aru>n,  Ariolimax  and  Aphal^rion  the  alimentary  canal  is  dis- 
tinctly differentiated  into  fore,  mid- and  hind-gut.  The  short  (esopha- 
gus leads  into  a  capacious  crop,  lo&ieA  u  teparated  by  a  decided 
eonitrielion  from  the  stomach,  which  lies  near  the  posterior  end 
of  body.  At  the  termination  of  the  stomach  the  bile  duct  enters, 
near  the  origin  of  the  intestine.  The  latter  presents,  after  coiling 
spirally  once  around  the  visceral  mass,  an  anterior  loop,  lying  to  the 
right  of  the  albumen  gland.  Paasing  backward  it  coils  in  a  revem 
direction  around  the  visceral  "mass  and  forms  a  poster ior  foop,  which, 

"bAiii  ""  
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we  compare  it  with  the  simpler  and  very  different  digestive  tract  in^ 
PraphyBaon,  Limax,  or  the  Helices. 

The  liver  extends  forward  nearly  as  far  as  the  anterior  loop  of  the 
intestine,  and  backward  to  the  tail  (PI.  XIII,  fig.  1),  enveloping  and 
partly  concealing  the  convolutions  of  the  intestine  in  all  three  genera. 

The  suboral  gland  (PL  XIII,  fig.  1)  is  about  half  as  long  as  body,, 
and  lies  free,  not  imbedded  in  the  muscles  of  the  foot. 

GENITALIA. 

In  Ariofif  Ariolimax  and  Aphallarion  the  genitalia  lie  quite  dif- 
ferently in  the  body-cavity  from  those  organs  in  lAmax  or  Prop hysa- 
on,  the  whole  system  being  crowded  forward.  The  albumen  gland 
(PLXIII,  figs.  1  and  2)  lies  to  the  left  of  the  anterior  loop  of  the  intes- 
tine, almost  entirely  forward  of  the  middle  of  the  body-cavity.  The 
distal  end  of  the  albumen  gland  turns  down  the  left  side  and  extends 
part  way  across  the  body  beneath,  often  showing  a  longitudinal 
impression  made  by  the  suboral  gland.  (This  is  seen  at  /.  gr.  in  fig. 
14  of  Plate  XIV.)  At  the  base  of  the  albumen  gland  the  ovotestis  is 
closely  packed  (PI.  XIII,  fig.  1)  in  Ariolimax  and  Aphallarion,  and 
its  duct  is  largely  imbedded  in  the  albumen  gland ;  but  in  Arion  the 
ovi-sperm  duct  follows  the  course  of  the  mid-gut  backward,  and  the 
ovotestis  is  situated  at  the  tail,  behind  the  stomach  (PI.  XIII,  fig.  8). 

The  penis  in  Ariolimax  lies  obliquely  across  the  viscera,  overlying 
salivary  glands  and  crop.  It  is  seen  removed  from  its  natural  posi- 
tion in  PI.  XIII,  ^g.  1. 

In  treating  of  Arion  and  allied  forms,  Dr.  Simroth,  the  distinguished 
German  malacologist,  has  discriminated  between  a  true  penis  and 
that  enlargement  of  the  anterior  end  of  the  vas  deferens  seen  in 
Arion,  etc.,  whfch  he  has  termed  the  Patron enstreche. 

The  senior  writer,  in  dealing  with  Helices,  made  the  same  distinc- 
tion.* The  penis  is  an  evertable  sack,  provided  with  a  retractor 
muscle.  The  *^ Patronenstrecke"  or,  as  we  have  termed  it,  the  epi- 
phallus,  is  not  evertable,  and  has  no  retractor  muscle ;  its  function 
being  merely  to  gather  the  spermatozoa  into  packets  or  spermato- 
phores ;  and  it  is  strictly  homologous  with  the  lower  portion  of  the 
vas  deferens  of  ordinary  snails.  In  the  vast  majority  of  snails  in 
which  the  vas  deferens  is  modified  into  an  epiphallus,  it  occurs  in 
connection  with  a  normally  developed  penis,  as  in  fig.  14,  PI.  XIV. 
In  Arion,  Aphallarion,  Prophysaon,  and  some  other  genera,  the  true 

*  Proc,  Acad.  Nat.  Sci.  Phila.,  1892,  p.  388. 
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peoiB  has  beeo  lost,  and  the  epiphallus  directly  enten  the  atrium. 
In  these  formgtbe  vagina  assumeB  the  function  of  an  evertablepenig, 
an  extraordinary  but  by  no  means  unparalleled  instance  of  change 
of  function. 

These  matters  are  here  dwelt  upon  somewhat  fully,  because  in  all 
former  American  work  on  slug  anatomy,  no  discrimination  whatever 
has  been  made  between  the  penis  and  the  epiphallus,  the  very  real 
and  important  morphologic  facts  involved  being,  therefore,  entirely 


The  moat  prominent  general  feature  of  the  genitalia  in  the  three 
genera  is  the  crowding  of  the  main  mass  forward  into  the  auterior 
half  of  the  budy-cavity. 

OENEBIC   CBARACTERB. 

The  three  genera  oiArionida  mentioned  above  are  seen  by  the 
foregoing  general  description  to  present  many  common  features  iu 
their  digestive  and  generative  organs,  showing  them  to  be  nearly 
allied.  Their  main  differential  characters  are  shown  in  the  follow- 
ing analysis : 

L  Respiratory  pore  anterior,  the  genital  orifice  below  it.  No 
caudal  mucus  pore.  Back  rounded  in  adults.  Stomach  extend- 
ing back  of  posterior  loop  of  iuteatine.  No  penis,  an  epiphallus 
replacing  it ;  ovotestis  widely  separated  from  the  albumen  glaud, 
situated  in  the  cavity  of  tail,  behind  the  stomach  (see  PI.  XIII, 
';  A.  hortentU),  Genus  Abion  F^ruasac. 

II.  Ke'^hiratDrv  iiore  behind  middle  of  shield. 
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giooveSy  deeper  toward  the  more  or  less  distinct  caudal  mucus  gland. 
Mantle  oval,  about  one-fourth  as  long  as  the  entire  body,  finely 
granalary  the  respiratory  orifice  at  its  posterior  third  near  the  right 
edge.  Genital  orifice  behind  the  right  eye  tentacle.  Orifice  of  the 
snboral  gland  very  broad.  Integument  scoreil  by  numerous  grooves, 
longitudinal  behind,  obliquely  descending  below  the  mantle  and  for 
some  distance  along  the  flanks.'  Sole  tripartite,  the  divisions  rather 
indistinct;  alcoholic  specimens  having  the  median  band  smooth, 
lateral  bands  finely  transversely  wrinkled. 

The  principal  internal  characters  of  the  genus  are  mentioned 
above.  The  extraordinary  modification  of  the  penis  is  fully  de- 
scribed below. 

Key  to  species  of  Ariolwiax, 

n.  Mantle  free  anteriorly  for  about  one-third  of  its  length.  Penis 
with  terminal  retractor,  and  nearly  filled  for  its  entire  length  by 
the  invaginated  epiphallus ;  vas  deferens  not  enlarged, 

Columhianns, 
iUL  Mantle  free  anteriorly  about  one-fourth  of  its  length.    Penis  hol- 
low, with  very  broad  retractor,  beyond  which  it  is  attenuated; 
vas  deferens  enlarged  into  an  epiphallus  external  to  the  penis, 
the  invaginated  portion  small.  Californicus. 

A.  Colambianui  Gould.    Plate  XII,  fig.  2. 

Li'mojc  Coiumbianus  Gld.  in  Terrestrial  Moll.  U.  S.,  II,  p.  43,  pi.  66,  f.  1 
(1851);  U.  S.  Expl.  Exped.,  Moll.,  p.  3,  pi.  1,  f.  1  (1852);  Tryon,  Amer. 
Joor.  Conch.,  Ill,  p.  315  (1868). 

Ariolimax  Coiumbianus  Morch,  Malak.  Bliitter,  VI,  p.  110  (1859).  W.  G. 
Binney,  Amer.  Joum.  Conch.,  I,  p.  48,  pi.  6,  f.  11-13;  Land  and  Fresh 
Water  Sh.  N.  A.,  I,  p.  279,  f.  406-501,  (1869);  Proc.  Acad.  Nat.  Sci., 
Phila.,  1874,  p.  33,  pi.  2,  f.  B.  to  H ;  Terr.  Moll.,  V,  p.  231,  pi.  v,  f.  E  (denti- 
tion), pi.  xii,  f.  C  (genitalia) ;  Man.  Amer.  L.  Shells,  p.  98,  f.  58,  59,  6<  ,  61  ; 
Third  Sopplement  to  Terr.  Moll.,  V  (Bull.  Mus.  Comp^.  Zool.,  XIX,  No.  4), 
p.  211,  pi.  vi,  f.  A  (mottled  form)  and  f.  G  (penis). 

'Mr.  Charles  Hedle^,  the  accomplij»hed  Australian  student  of  mollusk 
morphologj,  considers  the  oblique  surface  prrooves  as  characteristic  of  the 
Aulticopoda  generally.  I  quote  this  passage  from  a  recent  letter :  '*  Besides 
the  pdJ  grooves,  tail  pore  and  horn,  the  typically  developed  Aulacopod  has 
a  keeled  tail  and  oblique  secondary  grooves.  The  pore  may  be  lost  by  de- 
generation, so,  too,  may  the  oblique  grooves ;  and  the  keeled  tail  may  become 
lalteDed.  Nevertheless,  both  are  typical  characteristics,  and  deserve  mention 
in  the  diagnosis.  Again,  the  Holopoda  have  long  tapering  eye  tentacles,  with 
balbooB  tips,  but  the  AtUacopoda  have  shorter  cylindrical  tentacles,  less  bulb- 
ous at  tip  and  set  wider  apart." 

There  can  be  no  doubt  that  the  features  mentioned  by  my  friend  are  of  very 
fraqoent  occurrence  in  the  AuUuiopoday  while  they  do  not  occur  in  Holopoda ; 
hot  ihej  are  not  invariable,  the  pedal  grooves  being,  I  believe,  the  only  strictly 
diagnostic  external  character  of  the  group. — H.  A.  P. 
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Arielimax  Cetum^anta ferma  tyfiius  Cockerell,  Nautilus,  V,  p.  31  (I8S1). 

Arielitnax  Cclamiiaaui ferma  mactUatus  OlW.,  Nauttliu,  V,  p.  31.    Binnef, 

Third  Sopp).  to  Terr.  Moll.,  V  (Bull.  Mug,  Comp.  Zwl.,  XIX,No.4).p.  211, 

j4riolimax  Columiiania  forma  nigtr  Ckll.,  Kautiliu,  V,  p.  32. 

Ariolimax  tubtp.  Ca/ijemicui /erma  macu/afui  Ck\i.,ti^atHia,  V,  p- 31  (foot 

Arielimary  Co/umHanus  vu.  itramineui  Hemphill,  Nkutilus,  IV,  p.  130 
(Feb.,  1891). 

Geookafhic  Distribution, — British  Columbia  (J,  H.  Keen); 
Victoria  (H.  F.  Wickham);  Waabington,  at  Tacoma,  and  North 
Bead,  about  25  miles  eaat  of  Seattle  in  the  foot-bilU  of  the  Ca§cade 
Mta.  (P.  B.  Randolph)  ;  Nesqunlly  (Case) ;  Diacovery  Bay,  Puget 
Sound  (Dyea);  San  Juan  Island  (Hemphill);  Califoroia,  at  Bt. 
Helena,  Napa  Co.  (Hemphill) ;  Santa  Cruz  Island  (Hemphill,  Tar> 
ttramineue). 

Color  of  alcoholic  examples  a  lighter  or  darker  shade  of  reddish- 
brown,  or  sometimes  ochraceous.  Foot  mar^n  without  dark  vertical 
lines  (see  descriptions  of  varieties). 

Melanislic  form  :  Color  of  alcoholic  specimens  a  slightly  reddish- 
brown,  marked  with  large,  irregular  scattered  black  spots  along  the 
sides,  and  with  a  rounded  black  spot  on  the  mantle  behind  the  middle. 
In  some  specimens  the  spots  on  each  side  coalesce  into  a  large,  ins- 
ular black  area. 

Anterior  third  of  mantle  free. 

Jaw  (PL  XIV,  fig.  10)  with  13  to  17  ribs  and  riblete,  which  some- 
times do  not  denticulate  the  basal  margin  ;  but  there  is  variation  in 
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iBner  bodj,  which  extends  to  the  external  orifice,  where  it  terminates 
IB  a  penis-papilla  (fig-  d,  P.  papilla).    This  ioternal  body  consists 
of  a  fleshy  cylindrical  tube  (fig.  9,  epi.)  en- 
>      reloped  by  a  very  tbio-walled  and  minutely 
corrugated  outer  tube  (fig.  9,  sheath  of  epi). 
This  structure  we  can  only  interpret  as  au 
introverted  epiphallua,  which  has  exttnded 
entirely  to  the  proximal  opening  of  the  penis, 
carrying  the  penis-papilla  at  its  summit. 
This  will  be  more  clearly  seen  iu  the  annexed 
diagram.      The    clearer,  because  less  ad- 
vanced, penial  morphology  of  A.  Californicu$ 
bears  out  this  view  of  the  etructure  in  A. 
Columbiantu,  which  is,  moreover,  more  read- 
Diagrsm  of  thepenisof  ''?  ««»  '"  °^'  preparations  than  in  the  flat 
Aiiolimss.  v.d.yaadef-  figures,  necessarily  complicated  bylines  to 

Siiita;  A/*?;^  ■>■»'  "■»  ■i™"  "''  '»>■■"  °f «""« "<■ 

nied  praii*  pk^ill)^  ele-  visible  from  the  outside' 

nt«d on  the  epiphiUus;        j^^    f        j      jj      j^  ^j^      j  ■ 

:  eitenuil  opening  of  pe-  ,        , .         »*       o 

Bi».  na,  provided  with  a  broad,  split  retractor 

muscle,  inserted  high.  Spermatheca  situated  high,  ou  a  short  duct. 
Other  Cleans  call  for  do  special  remark. 

A.  Columbiantu  is  a  dimorphic  species  in  most,  perhaps  all,  local- 
iUes.  There  U  a  unicolored  form,  and  one  more  or  less  heavily 
ipotted  or  blotched  with  black.  This  maculated  form  has  received 
the  name  "forma  maculatug  "  C'kll,  It  is  in  no  sense  a  true  variety 
or  subspecies  but  merely  a  "  form,"  comparable  to  the  i/laiieiui  form 
of  the  dimorphic  Papilio  tvTiius. 

Cockerell's  "Jorma  niger  "  was  described  from  one  specimen  in 
which  the  black  blotches  had  coalesced,  upi)er  surface  entirety  black 


'  A.  aimilar  penial  itructure  has  very  recently  been  described  and  figured  hj 
Gurlee  Medlej  in  the  epiuhallogonoUB  gi^nuH  Xitnlhojwltiit  of  the  llMcida. 
In  X  fodtTuilu  Tste  an»f  X.  Adcoctiana  Bednall,  a  tube  occupies  the  penis 
csTitj.  ''This,"  writes  Uedley,  ''I interpret  with  some  hesitation  as  an  in- 
Tinnated  epiplialluB.  of  which  the  distal  end  has  grown  to  the  atrium  wall, 
laa  which  haa  drawn  after  it  into  the  penis  sac  both  y^  deferens  and  the 
retractor"  (see  Hedley's  anatomical  apiiendii  lo  Professor  Kaiph  Tate's 
report  on  the  Motlusca  of  the  Horn  Expeoition  to  Central  Australia). 

Ilo  racb  structure  has  been  described  before ;  and  we  ore  dispoeed  to  accept 
Hedley's  ingenioue  interpretation  of  the  morphologic  i>roblem.  In  Xanlho- 
Mdon  the  invsginated  epiphallns  is  altache^l  at  the  jiroiimal  end  of  penis  sac. 
ThUis  not  the  caae  with  Ariolimtur,  in  which  [he  invaginated  s 
OiMi  extent  clearer. 

23 
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from  tb«  humid  Brilnb  Cnlambiaa  KgioD,  id  which  mdaDtmi  u  of 
common  oeennenee  in  loailf,  binls  uid  iMimnaU  In  a  aeriea  at 
MTenl  hoodred  examples  we  find  great  Tariation  in  the  eztcDt  of 
the  bla^  marking. 

We  hazard  little  in  asMmingthat  "A.  Califonueiu  ftrma  wtaeula- 
tu*"  Ckll.  ia  identical  with  the  spotted  fonn  of  Colvmbiamu,  and  has 
nothing  whatever  to  do  with  the  tnie  A.  Cali/onieuM  Cooper.  Like 
a  good  many  "  rarietiei  "  of  sings,  this  is  "  such  staff  as  dreams  ate 
made  of." 

We  have  opened  nnmerooe  spotted  Californian  Ariolii»aea,  and 
found  them  inTsriabl;  to  have  theextremelj  characteristic  genitalia 
of  Columbiatau.  Proof  thata  spotted  form  occurs  in  theotherqtecies 
is  lacking. 
A.C«lBMUBBB*Tar.itrsmiBM«Haphill.    PI.  XII,  Ag.  1. 

Alcoholic  specimens  clear,  light  buff.  Length  59;  grealeet  breadth 
(across  shield)  19;  greatest  widthof  sole  15  mm.  Genitalia  as  in 
typical  A.  eobimbianvt. 

Habitat:  Santa  Cruz  Island,  California. 

The  specimen  figured  is  one  of  Hemphill's  original  lot. 

A.  Ckliforaln*  Coopn.     PL  SIII,  Sgi.  i,  « ;  Pi.  XIV,  Sgi.  I^IS. 

ArMimoJ:  CWi/ormcu*  J.  G.  Cooper,  Proc  Ac«d.  Nat.  Sd.  PhJU..  1872, 
p.  146,  pi.  3,  f.  D,  1-3.  W.  G.  BiDner.  Proc  Acad.  Nat.  tsd.  Phila.,  1374.  p. 
U3 ;  Am.  Ljc,  N.  Y.,  3L  1873,  p.  897 ;  Terr«t.  MoU.,  V.  p.  232,  pi.  t,  fig.  F 
(dentition),  and  pi.  zii,  f.  D  (genitalia) ;  Man.  Amer.  Land  Sh.,  p.        '   *" 

"■  >pr~    - —' 


68;  Third  Snppi.  Terr.  Moll.,  V  (Bull.  M.  C.  Z.,  XIX,  No.  4),  p. 
t.  E  (liring  aoimal)  and  t.  H  (peaw).  Simrolh,  Kon  AcU  Acad.  C 

Cirf)i.flrm.Nat,Cur.,LVI,189I,p.365,pl.  7  [it],  f.  9-11;  M: 


211,  pi.  T, 
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The  transition  to  marginals  is  extremely  gradual ;  the  latter  being 
at  first  as  described  above  (fig.  5,  at  24,  25,  46),  but  about  20  at  the 
outer  edge  of  radula  are  of  the  form  shown  in  fig.  6,  with  distinct  ecto- 
oones,  and  the  short,  Helicid  form  of  basal  plates  of  other  Arionidcs. 

Genitalia  (PI.  XIV,  fig.  14)  somewhat  as  in  A.  Columbiamis.  The 
i  and  9  orifices  are,  as  Biunej  has  remarked,  hardly  united  in  an 
atrium  (see  figure).  The  penis  is  fleshy,  with  plicate  inner  walls, 
and  its  retractor  is  short  and  fleshy,  as  in  Columbianus,  but  is  ex- 
tremely broad.  The  epiphallus  (ept.)  is  very  stout,  nearly  as  large 
in  calibre  as  the  penis  in  sexually  mature  specimens.  Further 
downward  it  becomes  very  small  again,  approaches  the  peuis,  follows 
it  to  its  apex,  turns  in  (fig.  15,  enlarged  view  of  apex  of  penis)  and 
18  introverted  and  invaginated  therein  for  some  distance,  nearly  as 
fitf  as  the  insertion  of  retractor  muscle  (fig.  16,  distal  end  of  penis 
opened,  showing  the  invaginated  epiphallus).' 

The  female  organs  are  as  usual,  except  that  there  is  a  broad,  stout, 
fleshy  vaginal  retractor  muscle  inserted  near  the  base  of  vagina.^ 

It  will  be  seen  that  this  species  shows  a  less  advanced  stage  of 
penis  structure  than  A.  Columbianus,  although  of  the  same  kind. 
The  very  stout,  low,  vaginal  retractor  is  also  a  diagnostic  feature. 

INSUFFICIENTLY   KNOWN   ARIOLIMACES. 

Ariolimax  Columbiajia  var.  Hecoxi  Wetherby  (Some  Notes  on 
American  Land  Shells,  p,  6)  from  Santa  Cruz,  California,  is  stated 
by  Wetherby  to  difier  from  A.  Columbianua  in  the  genitalia,  but  no 
characters  whatever  of  the  new  form  are  mentioned.  Binnev 
(Manual  American  Land  Sh.,  p.  103)  apparently  endorses  the  spe- 
cific value  of  the  form  ;  but  beyond  stating  that  it  has  about  HO.1.60 
teeth  (Columbmnus  varying  from  56.1.56  to  67.1.67),  with  about  16 
laterak,  he  gives  no  characters.  The  form  has  been  mentioned  in 
various  lists,  etc.,  by  Cockerell  and  the  senior  author  of  this  paper, 
but  in  the  entire  absence  of  diagnosis  it  can  have  no  standing,  and 
had  better  be  dropped  until  described.  We  have  not  seen  specimens, 
nor,  in  fact,  any  specimens  of  the  genus  from  Santa  Cruz. 

Ariolimax  Costaricen sis  CockereW,  Annals  and  Mag.  Nat.  Hist.  (6), 
VI,  1890,  p.  279,  described  as  a  sub-species  of  A.  Calif omicus^  from 

'The  slender  distal  end  of  the  penis  has  been  erroneously  described  as  a  '*  fla- 
geUam'*  bj  Binnej,  '*  Blindschlauch ''  by  Simroth ;  both  overlooking  the  fact 
that  the  epiphallus  runs  up  to  its  apex,  as  shown  in  our  figure  15. 

^Binney  (Man.  Amer.  Land  Sh.,  p.  100)  calls  the  structure  a 'Paginal 
proftate,"  OTerlooking  the  easily  ascertainable  fact  that  it  is  composed  of  solid 
moacoiar  tiasue,  similar  to  that  of  the  penis  retractor.  All  Ariolimaces  have 
▼aginal  retractors,  and  at  times  invert  and  protrude  the  vagina,  like  a  penis. 


348  PROCEEDINGS  OP  THE  ACADEMY  OP  [1896. 

alcoholic  epecimena  in  Brit,  Mus.  The  only  diagiioatic  words  of 
Cockerell'e  deBcription  are  the  locality,  "  Ckiata  Rica."  The  other 
characterB  mentioned  in  the  description  are  common  to  Columbianva 
and  some  Qilifomi^ut.  Measurements,  elc,  as  given  tbemn,  look 
well  on  paper,  but  every  practical  limacologist  knows  them  to  be 
merely  an  empty  form.  We  consider  Coglariceneit  as  probably  agood 
speciee,  on  account  of  its  locality  (if  correct),  but  a  diagnosis  is  still 
wanting. 

GMini  AFHALLUtlOS  P.  i.  V.  (d.  g.). 

External  characters,  jaw,  raduU  and  digestive  tract,  shell,  and 
general  internal  topography,  as  well  as  female  genitalia,  as  in  Ario- 
Umax;  penii  (_atid  tf«  retraelor)  completely  toanling,  a  small  and 
short  epiphalluB  lying  in  its  place  ;  right  eye  retractor  passing  to  the 
UJt  of  the  genitalia. 

We  institute  this  new  group  for  a  large  slug  like  Arian  and  /Vo- 
pkytaon  in  the  total  lack  of  a  penis  and  its  appendages,  and  like 
Ariolimax  in  the  other  essential  features,  internal  and  external,  ex- 
cept the  disposiUon  of  the  eye-retractor  mentioned  above. 

In  view  of  the  high  development  and  complicated  structure  of  the 
penis  in  Ariolimax,  the  strength  of  its  retractor,  the  large  «ze  and 
ntraordi nary  introverted  character  of  the  epiphallus,  we  can  hardly 
refuse  generic  rank  to  a  form  differing  bo  radically  as  this  one.  The 
anterior  position  of  the  genital  foramen  in  Aphallarion,  the  poste- 
rior position  of  its  breathing  pore,  and  the  anterior  ovotestis,  pressed 
against  the  base  of  the  albumen  gland,  deny  to  our  slug  entrance  into 
;  internal  t 
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Mr.  Button  writes  of  the  liviDg  animal  as  follows :  "  He  has  a 
way  of  occasionallj  raising  up  the  mantle  over  the  respiratory 
orifice,  as  shown  in  the  sketch,  which  is  characteristic.  The  follow- 
ing are  some  measurements  of  a  very  large  specimen :  Length,  over 
all,  when  extended,  7  inches;  width,  i  in.;  height,  i  in.;  length  of 
tentadesy  }  inch.  The  color  is  the  same  throughout,  shield  included, 
being  an  olive  brown." 

Figures  4  and  5  of  Plate  XII  were  drawn  from  sketches  of  the 
living  animal  furnished  by  Mr.  Button.  Fig.  3  represents  an  alco- 
holic specimen,  dorsal  view. 

Jaw  with  10  to  12  ribs  (PI.  Xn^  fig.  11).  Teeth  as  in  Ariolunax 
CalifomieuSf  but  the  outer  laterals  and  marginals  have  the  cusps 
shorter,  less  thorn-like,  and  there  are  rather  fewer  bicuspid  outer 
marginals. 

General  characters  of  the  digestive  system  (PI.  XIII,  fig.  4)  as  in 
ArioUmax  Columbianus ;  but  the  ascending  gut  from  posterior  loop 
passes  under  the  stomach  (instead  of  over  it)  and  the  descending 
gat  from  anterior  to  posterior  loop  •makes  one  spiral  turn  less  than 
b  that  species. 

Genitalia  (PI.  XIV,  fig.  12)  lying  in  the  body-cavity  like  that  of 
Ariolimax.  Penis  absent,  the  epiphallus  (^epi,)  small  and  short. 
Vagina  very  long,  strong,  with  plicate  internal  walls,  and  provided 
with  a  band  of  retractor  fibers.  Spermatheca  large,  of  irregular 
shape,  on  a  short  duct. 

Oakland,  California  (Fred  L.  Button  !). 

EXPLANATION  OF  PLATES. 
Plate  XII. 

Fig.    1.  Ariolimax  Columbianus  straminewf  Hemph.,  lateral  view  of 
an  alcoholic  specimen. 

Fig.    2.  Ariolimax  Columbiamts  Gld.,  lateral  view  of  an  alcoiiolic 
specimen  of  form  jnaculatuM,  from  Taconia,  Washington. 

Fig.    3.  Aphallarion  Buttoni  Pils.  &  Van.,  dorsal  view  of  an  alco- 
holic specimen  of  average  size. 

Fig.  4, 5.  ^/)Aa//arion  Buttoni  Pile.  &  Van.,  lateral  view  and  dorsal 
outline  of  a  large  living  individual  in  motion,  drawn  from 
sketches  by  Fred.  L.  Button. 
All  figures  natural  size. 
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Plate  XIII. 
Fig.    1.  Ariolimax  Columbianu*  GId.   General  view  of  viscera,  the 

upper  integument  removed,  viscera  turned  aside,  and  penis 

lifted  from  its  normal  position  across  salivary  glands  and 

crop. 
Fig.    2.  A.  Q)lumbiamu.    Digestive  tract,  the  salivary  glands  and 

liver  removed  ;  albumen  gland  remaining  in  place, 
f^g.    3.  Arion  hortetuM  F4r.  (specimen  from  Nen  Bedford,  Mass.). 

Digestive  tract,  the  liveB  removed ;  also  showing  position 

of  the  oyotestiB. 
Fig.    4.  Aphallarion  Buttoni  P.  <fe  V.  Digestive  tract,  the  salivary 

glands  and  liver  removed. 
Figs.  6,6.  Ariolimax  Califomieut  Cooper.    Dentition. 

Plate  XIV. 
Fig.    7.  Ariolimax  Columlwmva  Gld.    Grenitalia  of  an  unicolored 

specimen. 
Fig.    8.  Ariolimax  G>lumbianvtG\d.  Lowerportionofthegeaitalia 

of  a  black-spotted  specimen. 
Fig.    9.  Ariolimax   Colambianug  Gld.    Vagina  and  penis  opened, 

the  latter  showing  invaginated  epiphallus  {epi.),  its  struc- 
ture shown  by  dotted  lines. 
Fig.  10.  Ariolimax  Columbianue  Gld.     Jaw. 
Fig.  11.  Aphallarion  Buttoni  P.  A  V.     Jaw. 
Fig.  12.  AphillaTion  Butloni  1'.  &  V.     Genitalia,  epipballu! 
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SYV0P8IS  OF  THE  FOLAE  HABS8  OF  NOBTH  AXERICA. 

BY  SAMUEL  N.  RHOAD8. 

Owing  to  the  extreme  scarcity  of  specimens  of  skins  and  skulls, 
with  reliable  data,  of  our  American  Polar  Hares  in  the  museums  of 
this  country  or  of  the  Continent,  no  attempt  has  jet  been  made  to 
study  this  group  in  a  comprehensive  way.  To  this  fact,  together 
with  the  prevailing  opinion  that  the  Arctic  representatives  of  our 
land  mammal  fauna  retain  their  specific  constancy  throughout  the 
breadth  of  their  habitat,  the  animals  which  form  the  subject  of  this 
paper  owe  the  neglect  and  consequent  misconception  of  their  rela- 
tionships which  have  so  long  existed. 

Having  occasion  to  identify  a  summer  specimen  of  Polar  Hare 
from  Alaska,  recently  presented  to  the  Academy  of  Natural  Sciences 
of  Philadelphia  by  Dr.  Benjamin  Sharp,  I  was  led  to  a  critical  ex- 
amination of  the  series  in  our  museum.  The  subject  proved  of  so  much 
interest  that  I  secured  the  loan  of  some  specimens  from  the  Smith- 
sonian Institution,  which  finally  led  to  a  general  correspondence 
with  collectors  in  this  country  and  in  England,  and  the  examina- 
tion of  a  series  of  skins,  skulls  and  alcoholic  specimens  of  American 
Polar  Hares,  representing  over  thirty  individuals,  together  with 
about  fifteen  specimens  of  Siberian  and  Swedish  Polar  Hares.  Be- 
sides these,  I  secured  data  from  correspondents,  which  covered  the 
examination  of  nearly  thirty  more  specimens,  more  than  half  of - 
which  were  American  species. 

Especial  mention  is  due  to  the  courtesy  of  Messrs.  Goode  and 
True  of  the  Smithsonian  Institution,  for  their  liberal  assistance  iu 
the  loan  of  their  specimens  and  furnishing  of  data.  To  Mr.  Outram 
Bangs  I  am  indebted  for  a  most  valuable  set  of  Newfoundland  spec- 
imens and  the  use  of  a  set  of  drawings  of  the  type  skull  of  L,  a. 
bangsif  executed  by  Mr.  Blake.  Messrs.  Walter  Faxon  of  the 
Museum  of  Comparative  Zoology,  William  De  Winton,  of  the  Brit- 
ish Museum,  and  Ludwig  Kumlien,  of  Milton  ColIege,Wisconsin,  have 
also  furnished  me  with  timely  aid  in  the  loan  and  examination  of  speci- 
mens and  the  use  of  private  field  notes  and  references  to  literature. 
The  illustrations  on  plates  VI,  VII  and  VIII,  are  reproductions  of  an 
exceptionally  fine  set  of  photographs  made  by  H.  Parker  Rolfe,  of 
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Philadelphia. '  Plates  IX  and  X  coDtaio  figures  of  the  type  skull  of 
L.  a.  &anp«tdrawii  by  Mr.  J.  H.  Blake  of  Boston.  The  remaining; 
figures  on  Plate  X  vere  drawn  by  myself. 

Although  the  series  of  specimens  which  I  was  enabled  to  bring 
together  for  study  is  much  larger  than  any  yet  examined,  it  is  very 
deficient  Id  examples  from  certain  parts  of  America,  especially 
Baffin  Land,  the  Arctic  Archipelago  and  the  interior  of  Britaab 
America.  On  this  account  some  of  the  opinions  advanced  in  this 
paper  may  be  found  to  need  revision,  but  it  is  believed  that  suffi- 
cient material  has  been  examined  to  establish  the  main  concluHons 
arrived  at,  and  also  to  indicate  the  direction  in  wbich  our  further 
investigations  of  these  mammals  should  be  turned. 

HISTOBY  AMD  NOHEKCLATUBE. 

Owing  to  the  confusion  of  some  authors  as  to  the  difference  be- 
tween the  European  and  American  Polar  Hares,  it  will  be  neces- 
sary first  to  briefiy  outline  the  nomenclature  of  the  former. 

Linnteiis,  in  the  tenth  editiou  of  the  Sy»tema  Natvra:^  was  the 
first  author  to  impose  a  tenable  name  upon  the  Polar  orArctio 
Hare  of  Europe,  the  Lepru  albua  of  Brisson.  He  gave  it  the  name 
Lepvt  timidve,  including  under  that  title  both  it  and  the  Comnaon 
Hare,  Lepua  europanig  Pallas.'  Pallas,  in  1778,  in  dbtinguishing 
between  the  two,  not  only  gave  a  new  name  to  the  Common  Hare, 
but  renamed  the  Polar  Hare,  Lepue  variabilis,'  and  by  this  name  it 
has  since  been  known  to  most  authors. 
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tween  it«nd  the  hares  of  North  America.  A  careful  consideration 
of  the  question  induces  me  to  adopt  the  Scandinavian  animal  as 
the  type  of  L,  Hmidus,  from  tlie  fact  that  Linnseus'  conception  of 
the  Arctic  Hare,  when  he  wrote  his  original  diagnosis,  was  based 
primarily  on  those  frequenting  the  localities  near  his  Swedish 
home/ 

Captain  John  Ross  was  the  first  author  to  publish  a  description 
-and  new  name  for  the  American  Polar  Hare.^  Owing  to  the  fact 
that  he  gave  this  animal  the  name  "  Lepus  arcticiis  Leach/'  and 
that  Leach,  a  few  pages  further  on,  names  and  describes  the  same 
specimen  as  ''  Lepm  glacialiSf***  some  confusion  of  synonymy  has  re- 
sulted. Owing  to  the  scarcity  of  the  work  in  which  these  descrip- 
tions occur,  and  to  make  the  status  of  the  case  more  clear,  they  are 
herewith  given.^ 

Later  authors  recognized  the  American  Hare  as  distinct  from  the 
European,  but  none  of  thenj,  until  Gray,  in  1843,  used  the  name 
•areiietu  for  it,  but  adopted  Leach's  later  name,  glacialis?  In  1877, 
Dr.  J.  A.  Allen  revived  Ross'  name  on  account  of  the  priority  of 

*  Liniueus'  1758  description  refers  to  Fauna  Suecica,  1746,  No.  19,  p.  8. 

•Ko«'  Voy.,  1819  (2d  [octavo]  ed.).  App  IV,  p.  151  (Written  by  Ross). 

'Ibid,  p.  170  (Under  caption  :  **  Deec.  S.  Sp.  Anim.,  Discov.  *  *  *  in 
Arc.  Reg.  by  Dr.  W.  E.  Leach  "). 

^  Roes'  description  (p.  151, 1.  c)  is  as  follows  : 

''Genus  Lepus  {Hare). 

"Species  Lepus  arcticwt  Leach.  The  only  one  of  this  species  was  shot  in 
lat.  73*^  87^,  on  the  west  side  of  the  Straits.  It  was  nearly  the  same  size  as 
Lepus  timidus  (the  common  Hare)  ;  the  body  was  white,  except  that  a  few 
solitary  black  hairs,  longer  than  the  rest,  were  dispersed  over  every  part  and 
which  appeared  to  be  rapidly  coming  away  ;  the  tips  of  the  ears  and  the  short 
hairs  within  the  ears  were  black  ;  tail  short  and  white.  It  was  shot  on  the 
first  of  September.  Another,  shot  by  a  Master  of  a  Whaler,  in  May,  at  Hare 
Island  [Greenland?],  differed  very  little  from  the  al)ove.  Dr.  Leach  thinks 
it  to  be  very  distinct  from  the  common  White  Hare  of  Scotland  ( Ijepvs  alhus 
Brisson)  and  equally  so  from  the  Lepus  variiibilis  Pallas.  See  Appendix  No. 
V." 

RosB*  reference  to  **  Appendix  No.  V,"  is  a  mistake,  as  Leach's  descrip- 
tioD comes  in  the  latter  part  of  appendix  IV,  page  170.     It  reads  as  follows: 

"  Genus  Lepus  of  AuUiors  ( Hare). 

*' Species  Glncialis.  Albus,  vertice  et  dorso  pilis  nigricante  fuscis  albo  fas- 
datis  sparsis,  collo  lateribus  nigricante  abloque  mixtis,  auribus  apice  extremo 
nigris. 

•'This  animal,  which  will  neither  agree  with  the  Lepus  nlhui*  of  Brisson 
nor  the  Lepus  variahilis  of  Pallas,  both  of  which  are  now  before  me,  is  of  the 
size  of  the  common  Hare  {Jjfpus  timidus  and  of  a  white  color.  The  back  and 
Cop  of  the  head  are  sprinkled  with  blackish-brown  hair  which  is  banded  with 
white ;  the  sides  of  the  neck  are  covered  with  hairs  of  the  same  color,  inter- 
spersed with  white.  The  extreme  tips  of  the  ears  are  tipped  with  black,  in- 
termixed with  white;  the  insides  of  the  ears  have  a  few  blac^k  hairs  mingled 
with  the  white. 

T  am  sorry  that  the  skeleton  (which  would,  in  all  probability,  have  fur- 
nished a  good  specific  distinction)  was  not  brought  bome." 

•See  Baird,  Mam.  N.  Amer.,  1857,  p.  577  (foot  note). 
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pagiug  of  bis  description  ofardicut.  Dr.  Allen  further  g^e  Leach 
sole  credit  fur  this  name  and  was  induced,  by  the  difficulty  of  spe- 
dfically  separating  the  American  from  the  European  Hare,  to  con- 
stitute the  former  a  "  variety  "  of  the  latter,  bo  as  to  make  it  stand 
trinomially,  Lepus  limidua  ardieut  (Leacb).  As  I  bave  already 
attempted  to  show*  our  American  forms  are  quite  distinct  from 
those  of  Europe,  and  the  most  proper  formula  for  typical  arctieua 
Dortb  of  Baffin  Land  is  Lepm  arelieia  "  Leach  "  Ross.  In  the 
same  paper  I  have  described  two  new  forms,  Lepvi  ardictit  bangii, 
representing  the  dark  soutbeastern  race  of  arcUeut,  and  Lepvt 
gnenlandicia,  a  strongly  characterized  species  which  appears  to  be 
peculiar  to  Greenlaiid  and  Grinnell  Land.  To  these  is  now  added 
a  fourth,  Lepus  Uehuktachonim  (Nordquist),  from  the  west  coast  of 
Alaska. 

A  skin,  without  skull,  feet  or  limbs,  from  near  Great  Slave  Lake, 
N.  W.  Territory,  dated  May,  1877  (No.  13,360,  Sm.  Inst.),  and  in 
full  Bummer  pelage,  indicates  the  existence  of  an  interior  geograph- 
ical race,  bo  much  lighter  in  color  than  L.  a.  bangii,  as  to  indicate 
that  it  should  be  separated  under  another  name.  The  most  diligent 
search  in  this  country,  however,  has  failed  to  reveal  another  sum- 
mer Bkin  from  that  region,  and  the  condition  of  the  one  in  hand  does 
not  warrant  its  use  in  this  connection. 

OEOORAPHICAL  DISTRIBCTIOH  AND  VARIATION. 

The  American  Polar  Hares  confine  their  hnbitnta  very  closely   to 
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ftbe  eastern  drainage  of  the  Mackenzie  to  its  mouth  in  latitude  67^. 
The  distribution  between  Great  Bear  Lake  and  Nulato  is  uncertain, 
but  may  be  restricted  to  the  Yukon  drainage  south  westward  to 
Euskoquim  Bay,  Behring  Sea,  in  latitude  60^.  North  of  this  line, 
the  Polar  Hare  is  likely  to  be  found  in  greater  or  less  abundance, 
as  far  as  explorations  have  reached.  The  Greenland  Hare,  ac- 
oordiog  to  Fabricius,"  abounds  throughout  that  country.  His 
observations  were  probably  restricted  to  the  southern  half  of 
Greenland,  but  they  equally  apply  to  the  northern  sections.  It  is 
also  found  on  the  west  side  of  Robeson  Channel  and  Hall  Basin  in 
Grinnell  Land,'*  and  on  the  northeast  coast  of  Greenland  in  lati- 
tude 75^."  The  Baffin  Land  Hare,  in  its  typical  form,  occupies  the 
northern  half  of  the  Barren  Ground  Fauna  of  America,  north 
of  latitude  70^,  exclusive  of  Alaska  and  the  habitat  of  grcenlandieus. 
Its  subspecies,  bangsi,  may  be  provisionally  restricted  to  the 
country  east  of  Hudson  Bay,  including  south  Baffin  Land.  The 
Polar  Hares  of  the  southern  interior,  west  of  Hudson  Bay,  as  al- 
ready stated,  probably  constitute  another  race  of  arctieus,  while  the 
Siberio-Alaskan  species  occupies  the  remaining  portions  of  the 
**  Alaskan  Arctic  "  range  of  the  Polar  Hare  in  the  northwest. 

The  causes  of  geographic  variation  in  arctieus  and  its  subspecies 
are  nowadays  so  well  understood,  as  far  as  they  relate  to  color  char- 
acters, as  to  need  little  comment.  It  is  interesting  to  note,  however, 
how  they  are  correlated  with  the  variations  of  some  other  animal  forms 
inhabiting  the  same  areas.  In  the  extreme  north,  where  it  is  never 
dissociated  from  snow-covered  areas,  arctieus  practically  retains  its 
winter  coat  throughout  the  year.  In  those  southern  areas  where 
snow  largely  disappears  for  a  short  summer  season,  we  find  an  as- 
sumption of  colors  to  correspond  with  the  environment,  blackest  in 
rocky,  fog-clouded  Newfoundland,  and  hoary  in  the  arid,  gray 
wastes  of  the  interior.  On  the  verdant,  humid  shores  of  Alaska,  a 
very  distinct  Old  World  species,  in  sooty-brown  summer  dress,  takes 
the  place  of  its  eastern  congener. 

When  we  come,  however,  to  inquire  into  the  origin  of  the  Green- 
land species,  with  the  peculiar  dental  characters  which  seem  to  sep- 
arate it,  not  only  from  its  Polar  allies,  but  from  all  other  members 
of  the  genus,  the  problem  is  more  difficult.     It  is  not  unlikely  that 

"Faun.  Griinl.,  1780,  p.  25. 

"Feilden,  in  Nares'  V<y.,  1878,  II,  Appx.,  p  204. 

"Zweite  Deutsche  Nordpolarf.,  II,  1874,  pp.  165-167. 
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the  character  of  the  food  procurable  in  extreme  northern  localitiee, 
as  compared  with  that  of  the  more  southern,  has  been  a  factor  ia 
the  development  of  the  slender  protrnding  incisors.  In  northern 
Greenland,  plant-life  is  not  onl^  greatly  reduced  in  size  and  num- 
ber of  species  from  that  of  Labrador,  but  the  difficulty  of  procuring 
it  is  enhanced  by  the  depth  and  long  continuance  of  the  snow  in  tbe 
former  locality.  For  many  months  in  the  year  the  Greenland 
Hare  must  subsiet  entirely  on  dwarfed  plants,  which  it  uncovers 
and  reaches  by  scratching  away  tbe  snow,"  while  the  Labrador  ani- 
mal is  living  without  exertion  on  tbe  twigs,  leaves  and  branches  of 
a  large  variety  of  bushes  and  shrabs.  Tbe  character  of  the  diet  in 
-each  instance  naturally  accounts  for  the  relatively  weaker  dentition 
of  the  northern  animal  and  we  may  believe  that  the  projecting  form 
«f  incisor  was  the  outcome  of  the  needs  of  tbe  animal  in  rooting 
among  snow  and  stones  for  its  scant  repast.  To  insure  such  an  at^ 
mature  the  arc  of  the  tooth  must  have  a  larger  radius  and  hence 
the  tooth  itself  a  greater  length,  bringing  its  root  farther  back  upon 
the  maxillary  than  tbe  sharply  curved,  perpendicular,  massive  form 
of  the  twig-eating  animal,  Again  we  tee  how  tbe  projecting  form 
of  incisor  tooth,  meeting  its  opposing  member  at  a  triturating 
angle  of  46°,  must,  of  necessity,  have  a  greater  relative  vertical  re- 
sistance than  opposing  pairs  of  teeth  which  meet  on  the  same  plane 
or  at  an  angle  scarcely  appreciable.  As  a  result,  we  have  the  nar- 
row, deep  incisors  of  grrenlandieut  and  the  long,  slender  premaxil- 
lary  and  ramus  eiiuli'r'iiii;  them.     By  thi.n  means,  the  inciaor  s 
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west  Alaskan  Hares  are  considerably  larger  than  any  others  from 
either  higher  or  lower  latitudes.  The  length  of  ear,  which  the  lawa 
of  yariation  lead  us  to  suppose  would  increase  southwardly,  is  actu- 
ally less  in  Newfoundland  than  in  Labrador,  Baffin  Land  and 
Greenland,  while  the  hind  foot  follows  a  reverse  order,  being  longer 
in  the  south  than  in  the  north. 

GENERAL  OBSERVATIONS    ON   SEASONAL,    SE2UAL    AND   JUVENILE 

PHASES  OF  COLOR. 

The  Polar  Hares  of  all  countries  and  latitudes  undergo  a  double 
annual  moult  of  the  entire  pelage,  taking  place  during  late  spring 
and  early  autumn.  Throughout  their  more  southern  distribution, 
the  contrast  between  the  perfect  summer  and  winter  coats,  in  color, 
texture  and  quantity  is  very  marked.  As  their  habitat  nears  the 
Pole,  these  seasonal  differences  diminish,  so  that  it  is  difficult  to  dis- 
tinguish at  a  distance  the  midsummer  hares  of  North  Greenland 
and  the  Arctic  Archipelago  from  the  same  animals  in  their  snowy 
winter  dress.  There  is  but  one  color  character  which  remains  con- 
stant to  all  members  of  the  group  at  all  ages  and  seasons  the  world 
over,  namely,  the  black  extreme  tips  of  the  ears.  In  winter  this  ia 
the  only  exception  to  the  prevailing  whiteness  which  characterizes- 
every  American  form  of  Polar  Hare. 

In  Scotland,  Ireland  and  parts  of  Europe  and  Asia,  the  au> 
tumnal  change  of  color  is  incomplete  in  the  Polar  Hares  which  in- 
habit the  more  temperate  parts  of  the  range  of  Lepus  timidius  of  the 
Old  World.  This  peculiarity  scarcely  assumes  the  dignity  of  a 
racial  or  geographical  character,  owing  to  its  inconstancy,  some  in- 
dividuals in  a  given  neighborhood  changing  to  a  pure  white  winter 
pelage  while  others  acquire  the  grayish-brown  or  hoary  dress  which 
was  named  cane^cens,  by  Nilsson,^*  for  the  Swedish  variety,  and  hi- 
bemieus,  by  Bell,**  for  the  Irish  animal. 

In  America  I  have  found  no  instances  which  may  be  said  to  be 
analogous  to  this  variation.  The  Newfoundland  Polar  Hare  reaches 
a  more  southerly  distribution  than  any  of  the  Old  World  forms,  but 
I  have  seen  no  specimens  nor  know  of  authentic  instances  of  its  faiK 
ing  to  become  pure  white  in  winter,  unless  a  few  gray  hairs  on  the 
fore  part  of  the  ears  may  be  called  an  exception. 

The  number  of  skins  showing  intermediate  stages  of  the  molt, 
which  would  enable  me  to  outline  the  process  of  change  from  winter 


"Ofver.  Ved.  Akad.,  1844,  p.  133. 
»  Brit.  Quad.,  1837,  p.  341. 
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to  Bummer  and  from  summer  to  winter  dreaa  is  very  small  in  the 
Beriei  available,  and  those  which  I  have  seen  appear  to  differ  in  the 
manner  of  moltinjr  from  that  outlined  by  Dr.  J.  A.  Allen  fur  the 
American  Varying  Hare,  Lepvt  ammcantu."  An  adult  female, 
taken  at  Bay  Bt.  George,  Newfoundland,  October  ]6tb,  1893  (No. 
3,756,  Col.  of  E.  A.  &  O.  Bangs),  appears  to  be  undergoing  a  bleach- 
ing procegs  which  affects,  with  remarkable  uniformity,  every  part 
simultaneously.  There  is  no  ragged  appearance,  caused  by  the  pres. 
ence  of  patches  of  old  hair,  anywhere.  The  summer  fur  appears  to 
have  uniformly  about  half  fallen,  giving  place  to  a  growing,  but 
■till  short,  under-fur  of  white,  whicli  will  speedily  lengthen  Into  the 
mature  winter  fur.  The  feet  and  hinder  bases  of  ears  are  unmixed 
white.  The  leaden  gray  of  inner  flanks  and  lower  head  and  neck 
and  the  ashy-gray  head  are  little  changed  from  midsummer  shades, 
but  the  whole  back,  sides  and  ears  are  about  two  shades  lighter 
throughout,  owing  to  the  disposition  of  the  old  over  fur  and  the 
outgrowth  of  the  new.  There  are  no  specimens  in  the  series  illus- 
trating the  style  of  spring  molt. 

In  general  terms,  the  spring  change  of  more  southern  American 
examples  consists  in  the  acquisition  of  black  ears,  a  tawny  gray 
head  and  dark  asby-gray  upper  parts,  including  the  chiu,  throat, 
neck  and  breast ;  the  feet  and  belly  are  also  more  or  less  shaded 
with  gray  and  leaden  hues  but  the  greater  part  of  the  belly  and  tail 
remain  white.  This  diagnosis  applies  to  the  eastern  subspecies,  L. 
oTctictu  bang»i,  and  in  great  meaeure  to  the  pallid  form  which  ire- 
Quents  the  Bi>utlieni  Barren  Groumis  west  of  Hu.lwp    Bay.      " 
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8»  fcr  fli  I  Aoi  dde  to  determine,  there  are  no  aecondaiy  aexaal 
€el«r  glienicKife  in  the  Polar  Hares  of  America. 

The  yoang,  §ii  birthp  at  well  as  in  the  more  adyaneed  foetal  stage, 
am  as  dark  or  even  daiker  colored  than  their  parents  in  full  sum* 
peli^ge.  In  grcenbrndieHi  they  are  fully  and  thickly  haired 
time  befcre  birth,  and  resemble  in  color  and  color  pattern 
■neli  fided  sommer  skins  of  arctieus  from  Great  Slave  Lake.  The 
iBDer  posterior  half  of  the  ears  is  white,  their  tips  and  inner  borders 
bniadly  marked  irith  black,  the  remainder  of  the  ear  rusty  fpray. 
The  pdage  is  remarkably  long  and  well  developed  for  an  embryo. 
The  soles  of  the  hind  feet  are  as  dark  as  the  back,  their  uppers 
while.  The  fore-feet  and  the  tail  are  white  throughout.  With  in* 
flwiing  age^  the  young  of  the  northern  forms  assume  a  lighter  col- 
end  pelage  and  it  becomes  nearly  as  white  as  that  of  their  parents 
en  the  winter  for  b^ns  to  replace  it  In  the  south  the  half-grown 
yoong  an  marked  very  similarly  to  their  adult  associates,  but  with 
a  stronger  fulvons  or  brownish  tinge  among  the  gray. 

HABITS. 

I  find  very  few  satisfactory  accounts  of  the  habits  of  any  of  our 
American  species  of  Polar  Hare.  The  literature  on  this  subject 
ndnly  consists  of  brief  allusions  to  the  animal  by  Arctic  explorers, 
and  some  of  the  most  observing  of  these  seem  to  have  formed  a  very 
imperfect  acquaintance  with  the  animal.  Richardson's  account  in 
the  Fauna  Bareali  Americana  is  the  best  one  relating  to  Lepus  are* 
iiem  of  the  interior  of  British  America.  He  says :  "  It  is  not  found 
in  wooded  districts,  hence  it  does  not  come  further  south  on  the 
line  of  the  Mackenzie  and  Slave  Lake,  than  latituds  64^.  It  was 
found  in  latitude  75^,  on  the  North  Georgian  Islands.  Although 
it  does  not  frequent  thick  woods,  it  is  often  seen  near  the  small  and 
Uun  dumps  of  spruce  fir,  which  are  scattered  on  the  confines  of  the 
Barren  Grounds.  It  seeks  the  sides  of  the  hills,  where  the  wind  pre- 
vents the  snow  from  lodging  deeply  and  where,  even  in  the  winter, 
it  can  procure  the  berries  of  the  Alpine  arbutus,  the  bark  of  some 
dwarf  willows,  or  the  evergreen  leaves  of  the  Labrador  tea-plant 
(fadina).  It  does  not  dig  burrows,  but  shelters  itself  amongst  large 
stones  or  in  the  crevices  of  rocks,  and  in  the  winter  time  its  form  is 
generally  found  in  a  wreath  of  sdow,  at  the  base  of  a  cliff.  The 
Polar  Hare  is  not  a  very  shy  animal,  and  on  the  approach  of  a 
hunter  it  merely  runs  to  a  little  distance,  and  sits  down,  repeating 
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tbie  msc(BiiTre  aa  often  as  its  pursuer  comes  nearly  wtthio  gunshot. 
*  *  *  Accordiuf;  to  Indian  information,  the  Polar  Hare  brlngs- 
forth  once  in  the  year  and  from  two  to  four  young  at  a  time." 

Respecting  the  Greenland  Hare,  Captain  Koldewey  of  the  Ger- 
man-Arctic Expedition  of  1869-70,  writes ;"  "  The  European  hare- 
is  remarkable  for  its  long  and  rapid,  hasty  flight.  The  Greenland 
Hare,  on  the  contrary,  sits  aa  if  nailed  down  in  its  rocky  refiige,. 
however  near  the  hunter  may  pass  to  him.  Sometimes  one  sees  the 
mountain  slopes  dotted  with  white  spots,  which,  from  their  motion- 
leesness,  might  be  taken  for  snow  ;  hut  they  are  only  white  hares. 
They  are  about  the  size  of  our  own  hares,  hut  their  flesh,  like  that 
of  the  Alpine  Hare,  is  insipid.  Hare  hunting  in  Gre^nlaDd  often 
gives  rise  to  the  droUeet  scenes.  Their  hearing  appears  to  be  even 
weaker  than  their  sight.  Payer  once  stood  near  a  hare  which  was 
sUrtled  by  repeated  firing,  hut  had  confined  its  flight  to  a  few  steps. 
The  creature  waa  nibbling  the  moss  quietly.  Payer  took  out  his 
sketch  book  and  drew  it  in  all  the  different  positions  which,  in  its- 
uneasiness  at  the  conversation  and  laughter  of  his  companions,  it 
assumed." 

This  relates  to  the  hares  of  northeastern  Greenland.  H.  W. 
Feilden,  in  the  Appendix  to  Kares'  Voyage  to  the  Polar  Sea,  tfauft 
describes  the  Hares  of  north  Grinnell  Land :  "  The  Polar  hare  wa» 
found,  though  in  scanty  numbers,  along  the  shores  of  Grinnell  Land 
and  its  footprints  were  seen  on  the  snow-clad  ice  of  the  Polar  Sea^ 
by  Captain  Merkham  and  Lieutenant  Parr,  in  lat.  83°  IC  X.,  & 
distance  of  about  20  miles  north  of  the  nearest  laud.  *    *    *    *  Oa 
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ficulty  in  separating  the  Arctic  species.  *  *  *  *  'We  find  Lq)us 
glaeialia  inhabiting  the  most  northern  land  yet  visited,  and  attain- 
ing its  normal  weight,  eight  to  ten  pounds,  under  apparently  very 
adverse  circumstances.  Still,  I  must  say,  it  is  sparsely  diffused,  and 
we  found  that  after  killing  a  pair  or  two  out  of  each  valley  that  af- 
forded any  vegetation,  the  race  seemed  to  be  extirpated  in  that  dis- 
trict." 

Referring  to  the  Alaskan  Polar  Hare,  Lepus  tsehukischorum,  Mr. 
E.  W.  Nelson  says:"  "The  open  country  of  the  Yukon  delta  is 
their  place  of  greatest  abundance,  so  far  as  I  was  able  to  learn. 
There,  in  May,  1879, 1  found  them  very  common.  The  snow  was 
nearly  gone,  and  while  travelling  along  the  small  channels  between 
the  islands,  in  the  pale  twilight  which  marks  the  nights  at  that  sea- 
son, we  saw  many  hares  playing  about  on  the  banks.  They  were 
often  in  small  parties  of  from  three  to  five  or  six,  and  were  not  very 
shy.  *  *  *  While  camped  in  this  vicinity,  at  that  time,  I  found 
them  to  be  almost  entirely  nocturnal  in  their  habits,  rarely  moving 
about  in  day-time,  even  during  the  gloomy  days,  when  the  sky  was 
obscured  by  dense,  low  lying  clouds.  Although  they  are  nocturnal 
in  their  habits,  they  see  very  well  in  the  day,  and  it  is  extremely 
difiicult  to  surprise  one  in  its  form.  Usually  it  spies  the  hunter  be- 
fore he  gets  within  gunshot  and  leaves  the  spot  in  great  haste. 

"  During  most  of  the  year,  these  animals  are  essentially  solitary, 
but  during  April  and  May  they  gather  into  small  parties,  and  some- 
times as  many  as  a  dozen  or  more  may  be  found  on  a  single  hill- 
side." Aiter  declaring  that  he  is  sure  this  hare  voluntarily  takes  to 
the  water,  and  crosses  streams  30  yards  in  width  in  its  wanderings, 
Mr.  Nelson  continues :  "  In  severe  winter  weather  they  seek  the 
shelter  of  willow  or  alder  patches  on  the  slopes  of  sheltered  ravines, 
or  in  other  comfortable  situations,  but  as  a  rule  they  are  character- 
istic of  the  open  Arctic  barrens,  and  on  the  wide  expanse  of  deso- 
late snow,  their  tracks  are  among  the  few  evidences  of  life  the  trav- 
eller finds  in  crossing  the  Alaskan  tundras  in  winter." 

KEY  TO  SPECIES  AND  SUBSPECIES. 

Cranial  characters, 

I.  Upper  and  lower  incisors  strongly  and  regularly  curved,  meet- 
ing within  the  arc  of  a  circle  mutually  described  by  their  ex- 


»Rep.  Nat.  Hist.  Col.  Alaska,  1887,  pp.  271-273. 
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posed  outer  facet.  Upper  iDcieors  rooted  on  the  inferior  bases 
of  the  premaxillariee.  Diameter  of  upper  incisor  vider  tbao 
deep,  its  face  strongly  and  broadly  grooved. 

la.  Nasals  com  pressed  and  a  arroned  anteriorly ;  bony  palate 
longer  than  width  of  poatpalatal  fossa  ;  narrow  incisive 
foramina  terminating  opposite  anterior  alveolus  of  pm.  1 ; 
narrow  premaxillary  process  falling  short  of  base  of 
nasal ;  breadth  of  rostrum  opposite  bases  of  pm- 1  shorter 
than  distance  from  alveolus  of  pm.  1  to  alveolus  of  poste- 
rior in^sor;  total  length  of  adult  skull  never  exceediug 
100  mm,  (95  to  99  mm.),  molars  narrow,  rounded — 

arcticue. 
lb.  Similar  to  la —  bavgei. 

Ic.  Nasals  broad,  equilateral,  flattened  ;  bony  palate  shorter 
than  width  of  postpalatal  fossa ;  the  wide  incisive  fora- 
mina reaching  nearly  opposite  base  of  pm  2 ;  broad  pre- 
mazillary  process  reaching  to  or  beyond  base  of  nasal ; 
breadth  of  rostrum  equal  to  or  greater  than  distance  be- 
tween alveolus  of  pi°-  1  and  the  base  of  corresponding 
secondary  incisor ;  total  length  of  adult  skull  always  ex- 
ceeding 100  mm.  (101  to  115  mm.)  ;  molars  very  broad 
and  angular —  ItehukUchorum. 

II.  Jaws  prognathous  ;  upper  and  lower  incisors  meeting  at  angles 
of  35  to  50  degrees.  Upper  incisors  rooted  on  the  anterior 
floor  of  the  maxillaries.    Diameter  of  upper  incisor  deeper  than 
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la.  Summer  fur :   ears  black ;   back  and  sides  dark  gray ; 

rump  blackish —  hangtiL 

lb.  Summer  fur :  ears  grayisb-black  ;    back  and  sides  boary 

gray,  belly  and  vent  pure  white— (Interior  subspecies?) 

Ic.  Summer  fur :   ears  grayish-white ;  back,  rump  and  sides. 

white,  sprinkled  with  gray  arctieus. 

Id.  Similar  to  Ic —  grcenlandicus. 

II.  Size  very  large ;   hind  foot  If  times  as  long  as  ear  from  crown. 

Tail  dusky  above  in  summer.     Upper  body  fur  in  summer 

grayish  or  blackish-brown. 

2a.  Summer  fur :  ears  sooty  brownish-black  and  gray,  their 
posterior  margins,  white;  back  blackish  smoke-brown, 
becoming  grayish-brown  on  sides,  rump  darker — 

t8ehukt9chorufn. 

Genas  LEPUB  Linnscus. 

Lepus  Linnseus,  Systema  Naturae,  1758,  p.  57.  (Type  L.  timidus  L.) 

1.  Lepas  arotioas  "  Leach  "  Ross.    BaflSn  Land  Polar  Hare. 

Lepus  arctieus  Ross,  Ross'  Voy.,  8vo  ed.,  II,  1819,  appx.  iv,  p.  161.  Type 
from  lat.  73^  87^,  Baffin  Land,  southeast  of  Cape  Bowen. 

Lepus ^lacialis  Leach,  ibid  (Under  Chap.  *De8cr.  N.  Sp.  Anim.  Disc,  in  Voy. 
to  Arc.  Reg.'),  p.  170.     (Same  type). 

Lepus  timidus  var.  arctieus^  J.  A.  Allen,  Mon.  N.  Amer.  Rod.,  1877,  p.  288 
(in  part). 

Lepus  arctieus  '*  Leach ''  Ross,  Rhoads,  Amer.  Nat.,  1896,  p.  252. 

Geographic  distribution. — Northern  Baffin  Land  and  the  Arctic 
Archipelago;  intergrading  southeastward  into  subspecies  bangsi, 
and  south-centrally  into  a  gray,  pallid  race. 

Habitat, — Open  rocky  barrens  and  tundras,  preferring  in  sum- 
mer the  borders  of  thickets  ;  most  abundant  on  rocky  and  hilly  sea 
coasts ;  always  avoiding  the  shelter  of  trees  or  bushes,  but  retreat- 
ing to  rock  crevices  for  escape  from  an  enemy. 

Color. — Summer  pelage  white,  interspersed  over  back  more  or 
less  sparsely  with  long,  gray-black  and  brown-pointed  hairs,  but  not 
sufficiently  to  greatly  alter  the  prevailing  whiteness.  Ears  and  face 
grayer,  with  a  tawny  shade,  the  former  with  black  tips.  Winter 
pelage  pure  white  everywhere,  except  tips  of  ears,  which  are  black. 
Summer  pelage,  in  more  southerly  districts,  darker,  intergrading 
into  subspecies  bangsi. 

Cranial  characters. — Total  length  of  skull  twice  the  greatest 
breadth.  Nasals  broad  and  flattened  posteriorly,  narrowed  and 
compressed   anteriorly,  their  greatest  breadth  2h  times  greatest 


364 


FROCEEDHfOS  OF  THE  ACADEUT  0 


length,  their  bases  reaching  behind  tb«  anperior  prolongation  of 
premaxillariefl.  Supraorbital  frontal  proceaeee  wideljr  and  deeply 
iDdent«d  posteriorly,  highly  and  broadly  arched  and  upraised  above 
the  frontal  plane.  Posterior  interorbitttl  constriction  tumid,  arched 
high  above  anterior  frontal  plane  and  wider  than  alveolar  length  of 
molar  series.  Upper  anterior  incisors  rooted  at  the  inferior  max- 
11  lo-pre maxillary  sutures,  the  termini  of  incisor  roots  marked  by 
decided  lateral  osseous  convexities  of  the  rostrum.  Incisors  broader 
than  deep  (transverse  exceeds  the  longitudinal  diameter),  the  ante- 
rior upper  pair  each  deeply  and  widely  grooved  by  a  single  sulcus 
on  the  inner  face.  With  the  skull,  minus  mandibles,  resting  on  a 
plane,  horizontal  surface,  the  chord  of  the  arc  described  by  the  ex- 
posed incisors  is  vertical  and  the  radius  of  this  arc  is  about  one- 
eighth  (I'vV)  ^^^  basilar  length  of  skull."  Lower  indsors  rooted 
anterior  to  pm.  1.  Incisive  foramina  reaching  to  pni'  1.  suddenly 
broadening  and  then  contracting  at  base.  Palatal  bridge  longer 
than  width  of  incisive  foramina.  Palatal  foramina  opposite  divid- 
ing alveolus  of  second  and  third  premolars. 

For  measurements,  see  table,  pages  374,  375. 

General  remarkt. — As  only  one  specimen  of  the  Baffin  Land 
Hare,  and  that  consisting  merely  of  head  and  neck  skin  with  the 
skull  of  a  young  adult  animal,  has  come  to  hand,  it  is  impoesibie  to 
furnish  a  description  and  measurements  of  typical  adult  arcticut,  as 
compared  with  its  southeastern  subspecies,  bangn.  The  descrip- 
tions of  older  authors  who  have  bandied  summer  specimens,  how- 
ever, agrees  substantially  with  the  above  diagnosis.     The  skull. 
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«  regards  the  hares  of  Baffin  Land.  This  [statement]  was  included 
in  my  mss.  of  Bulletin  No.  15  [1.  c]  and  crossed  out  by  the  final 
proof-reader,  leaving  my  bare  statement."  Mr.  Kumlien  brought 
four  specimens  of  Cumberland  Gulf  hares  to  the  United  States. 
One  of  these  (No.  12,946,  Sm.  Inst.),  a  skin  in  white  pelage,' lacking 
head,  is  the  only  one  remaining,  the  rest  having  been  lost  or  acci- 
dentally destroyed  by  fire  at  the  Wisconsin  University. 

No  other  Baffin  Land  specimens  being  discoverable,  we  are 
forced  to  rest  our  assumptions  of  the  cranial  characters  of  the  hares 
of  that  region  on  the  single  skull  which  has  come  to  hand.  The  ap- 
parent discrepancy  between  the  dark  color  of  this  summer  speci- 
men and  that  reported  by  Mr.  Kumlien  in  the  above  quotations  is 
explainable.  An  examination  of  the  itinerary  of  the  Howgate 
Polar  Expedition  shows  that  Mr.  Kumlien  was  absent  from  Baffin 
Land  between  the  6th  of  July  and  the  31st  of  August,  which  more 
than  covers  the  short  period  in  which  the  Polar  Hares  of  that  Ifliti- 
tude  retain  their  full  summer  pelage.  The  "  gray  "  phase  noted  by 
him  was  the  intermediate  condition  of  molt.  Captain  Hall's  state- 
ment may  have  related  to  the  more  northern  form. 

Leptis  ardiciia  and  its  subspecies,  bangii,  may  be  cranially  dis- 
tinguished from  timidtu  of  Sweden  by  the  greater  relative  height 
and  breadth  of  skull  to  its  length,  by  the  uprabed  anvil-shaped  su- 
praorbital processes  and  the  relatively  short,  broad  incisive  fora- 
mina. Taking  summer  specimens  of  southern  Sweden  and  Labra^ 
dor,  strictly  comparable  on  account  of  latitude,  the  external  charac- 
ters separating  areticua  from  timidus  are  striking,  the  former  being 
dark  plumbeous-gray  above,  with  black  ears,  and  unicolor  white  tail, 
the  latter  rusty  browuish-black,  with  darker  ears  of  the  same  color, 
and  bicolor  gray  and  white  tail.  Typical  ardiciu  undoubtedly  re- 
sembles closely,  in  summer  pelage,  the  hare  of  North  Greenland,  L. 
^cmlandicua. 

Speeimena  examined, — Baffin  Land,  Niatilik,  1  head  and  neck 
akin,  with  skull.    Interior  form,  N.  W.  Territory,  1  skin,  2  skulls. 

Lepui  arotious  bangs!  Rhoads.    Newfoundland  Polar  Hare.    PI.  IX,  figs.  1,  2  A  3. 
PI.  X,  figs.  1  A  2. 

Le^us  arcticus  bangsii  Rhoads,  Amer.  Nat ,  1896,  p.  253.  Type  from  Codry, 
Newfoundfound,  No.  3,752,  ad.  9,  CoX.  of  £.  A.&  O.  Bangs.  Ck>llected  by 
Ernest  Doane,  Aug.  3, 1895. 

Geographic  distribution, — Newfoundland,  northeastern  Labrador 
and  southern  Baffin  Land. 
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HabUat. — Hiding  b^  day  in  rock  piles  on  the  coasts  of  Cumber* 
land  Gulf.  Starting  up  out  of  range  and  running  up  the  mountain 
aides  to  escape  the  hunter. — Kumlien.  High  rocky  hills  of  New- 
foundland, descending  in  severe  vrintera  to  lower  grassy  levels,  but 
never  in  woodland.  Hiding  by  day  among  rocks  or  under  a  bush. 
— Doane. 

Color. — Adult  summer  pelage:  entire  back  and  upper  sides,  in- 
cluding neck,  shoulders  and  outer  surfaces  of  thighs,  uniform,  dark, 
grizzled  gray,  faintly  suffused  with  tawny.  A  pinch  of  hairs  from 
near  the  middle  of  back  shows  the  following  color  pattern  :  under 
fur  fine,  tawny-white  baaally,  becoming  tawny  at  distal  end  ;  over- 
fur  white  or  black  at  base  in  about  equal  proportions,  the  coarser 
black-based  hairs  black  throughout,  the  finer  white-based  haire 
with  terminal  half,  black,  interrupted  by  a  Bubt«rminal  band  of 
white  or  pale  tawny.  Lower  bead  (including  chin),  lower  neck, 
nape,  forebreast  to  forelegs,  lower  sides,  edges  of  thighs  and  rump, 
dark,  plumbeous  gray,  flecked  with  very  long,  slender,  white  hiure. 
Lower  breast,  belly,  vent  and  tail  white,  bordered  by  a  nearly  clear 
plumbeous  edging  which  separates  the  ventral  from  the  abdominal 
regions  and  joius  the  dark  rump  along  the  inside  of  thighs.  Inner 
anterior  border  of  bams,  sides  of  hind  feet  and  toes,  and  lower  sur- 
faces of  forelegs,  white,  thinly  intermixed  with  leaden.  Outer  sur- 
facefl  of  fore  aud  hind  legs  and  superior  surfaces  of  the  feet,  tawny 
gray.     Ears  and  space  between  them,  black,  becoming  grayish  at 

II.]  with '. 
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length  600  millimetera,  hind  foot  164;  ear,  from  crown,  84 ;  tail 
vertebrse  60.  Skull :  total  length  97  ;  greatest  breadth  49  ;  great- 
est diagonal  length  of  nasal  41  ;  greatest  length  of  m|tndible  76 ; 
greatest  breadth  of  mandible  47 ;  alveolar  length  of  upper  molar 
series  17.8. 

Oeneral  remarks, — This  form  has  the  most  southern  distribution 
of  the  Arctic  Hares  of  America.  It  is  found  about  eight  degrees 
farther  south  than  the  most  southerly  locality  inhabited  by  the 
Lepus  timidm  group  of  the  Old  World,  and  twelve  degrees  south  of 
the  southernmost  habitat  of  our  Alaskan  representative.  As  al- 
ready stated,  it  is  quickly  distinguishable  from  timidvs  by  its  clear, 
blackish-gray  summer  coat  and  black  ears.  It  owes  its  separation 
from  areticHS  to  the  greater  average  temperature  and  humidity  of 
its  environment,  intergrading  with  the  parent  stock  across  the  bar- 
ren grounds  of  Baffin  Land.  From  L»  tschuktsehorum  it  is  easily 
separable  on  account  of  smaller  size,  and  its  black  ears  and  bluish, 
grizzled  cast  contrast  decidedly  with  the  sooty-brown  shades  of  the 
Pacific  coast  animal.  From  the  form  inhabiting  central  British 
America  the  exact  amount  of  difference  is  not  determinable,  owing 
to  lack  of  specimens. 

Speeimois  examined, — Newfoundland,  5  skins,  6  skulls ;  Labra- 
dor, 5  skins,  10  skulls. 

Lepns  grcBiilaiidicns  Rhoads.      Qreenlond  Polar  Ilare.      Pis.  VI,  VII  A  VIII,  figs. 
l.Pl.  X.fig8.  5,  6  A7- 

Le/>us  if/acia/is  Peters,  Die  Zweite  Deutsch  Nordpolarf.,  II,  1874,  pp.  164- 
167,  pi.  2. 

Lepiis grcenlandicus  Rhoads,  Amer.  Nat.,  1896,  p.  254.  Type  from  Robert- 
son's Bay,*  lat.  78°,  Greenland.  No.  1,486,  ad.  cf  (?),  Col.  of  Acad.  Nat.  Sci., 
Phila.     Collected  by  C.  E.  Hite  for  the  Peary  Relief  Exp.,  Aug.  2, 1892. 

Geographic  distribution, — Greenland  and  Grinnell  Land.  Ice- 
land? 

Habitat, — Everywhere  quite  numerous  in  southern  Greenland, 
but  preferring  secluded  places  and  the  snowy  mountains. — Fabri- 
cius.  Rocky  hillsides,  keeping  closely  to  snow  patches  in  summer. 
— Heilprin.  On  the  plains  and  mountains  at  all  seasons,  though 
never  numerous. — Dr.  Pansch  (fide  Peters  1.  c). 

Color, — Adult  summer  pelage  (of  type)  white,  suffused  anteriorly 
with  light  tawny  and  sparingly  sprinkled  with  gray  over  upper 
head  and  ears ;  back  with  scattering  black,  gray  and  tawny-tipped 
hairs.  Tip  of  ears  black.  Tail,  sides  and  lower  surfaces,  pure 
white.     Whiskers  black  and  white.      Half-grown  young  in  July 

■^Misspelled  'Robinson's  Bay*  in  the  original  description. 
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and  August,  like  adult,  but  darker,  owing  to  greater  abundance  of 
gray  and  tawn^  hain  and  the  leaden  under-fur.  Appearance  of 
young  and  pld,  at  a  distance,  at  all  seasons,  white.  A  pinch  of  hairs 
from  near  middle  back  presents  the  following  color  pattern  :  short 
under-fur  very  fine  and  silky  white  ;  over- fur  silky  white  with  rarel; 
scattering  black-pointed  hain  and  a  few  very  loug  spinous  hairs 
with  the  basal  two-thirds  black,  and  the  terminal  one-third  white 
with  a  black  tip. 

Winter  pelage  (No.  1,047,  A.  N.  8.,  Phila.  Port  Foulke,  Green- 
laud)  pure  white  throughout,  except  the  black  ear  tips,  which  are 
mixed  with  white  hairs.   Whiskers  white. 

Cranial  charaetert. — Total  length  of  ekull  twice  the  greatest 
breadth.  Nasals  narrow,  compreaaed,  their  greatest  breadth  half 
their  greatest  (diagonal)  length.  Superior  premaxillariea  barely 
reaching  bases  of  nasals.  Supraorbital  processes  more  greatly  de- 
veloped and  widely  flaring  than  in  arclictu.  Posterior  interorbital 
constriction  narrow,  its  width  considerably  less  than  alveolar  length 
of  upper  molar  series.  Upper  anterior  incisors  rooted  on  the  max- 
illariea  nearly  halfway  from  the  inferior  max  lllo-pre  maxillary  sutures 
to  pm.  1,  the  termini  of  roots  lying  within  the  inferior  lateral  plane  of 
the  rostrum,  but  forming  a  marked  Interruption  of  the  inferior  ros- 
tral profile,  viewed  laterally.  Incisors  slender,  prolonged,  deeper 
than  broad  (transverse  less  than  longitudinal  diameter),  the  ante- 
rior upper  pair  in  adults,  mu I ti striate,  the  normal  sulcus  of  inner 
face,  peculiar  to  all  other  members  of  the  genus,  being  bo  filled  with 
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upright  on  a  horizontal  plane,  the  chord  of  the  arc  described  by 
the  exposed  incisors  forms  an  angle  to  the  horizon  of  45  to  50  de- 
grees, and  the  radius  of  this  arc  is  about  one-fifth  (  i^jj)  the  basilar 
length  of  the  skull.  Roots  of  lower  incisors  extending  to  base  of 
pm.  2.  Incisive  foramina  terminating  opposite  pm»  1 ;  widest  at 
or  near  base.  Palatal  bridge  shorter  than  greatest  width  of  in- 
-dsive  foramina.    Palatine  foramina  opposite  middle  of  p°^i_^. 

Meaturements.^ — Average  of  four  adults:  hind  foot  147  millime- 
ters ;  ear,  from  crown,  98.  Skull :  total  length  102 ;  greatest 
breadth  48  ;  greatest  diagonal  length  of  nasal  41  ;  greatest  length 
of  mandible  75  ;  greatest  breadth  of  mandible,  49  ;  alveolar  length 
of  upper  molar  series  19. 

Oeneral  remarks. — The  peculiar  incisor  dentition  of  this  species, 
so  far  as  I  have  been  able  to  compare  it  with  other  members  of  the 
genus  Lepus,  is  quite  unique,  not  only  in  the  obliteration  of  the  sul- 
cus of  the  upper  anterior  pair  but  in  the  extension  of  the  roots  of 
both  upper  and  lower  incisors,  the  former  being  planted  far  behind 
the  inferior  anterior  maxillary  border  and  the  latter  reaching  the 
bases  of  the  second  premolars. 

Externally  grwnlandicus  will  probably  not  be  found  to  differ 
materially,  even  in  its  summer  dress,  from  typical  northern  ardicus, 
Fabricius,  whose  experience  was  mainly  confined  to  southern  Green- 
land, twice  asserts  that  its  summer  coat  does  not  change  in  color 
from  that  of  winter.  Whether  green landicus  will  prove  to  be  en- 
tirely distinct  from  the  hares  inhabiting  Iceland  and  the  extreme 

OUB  tooth  than  anything  else.*' 

While  a  formation  analogous  to  this  structure  is  seen  in  pome  adult  speci- 
mens of  all  the  species  of  Polar  Hares  I  have  examined,  in  no  case  does  it  as- 
sume the  prominent  and  functional  character  which  it  invariably  attains  in 
adult  grfmlandicus.  In  the  others  it  manifests  itself  as  a  homogeneous  de- 
posit along  the  bottom  of  the  sulcus ;  in  the  Greenland  animal  it  is  a  laminate 
bistriate  structure,  having  its  inception  near  the  base  of  the  tooth  in  a  honey- 
combed hastate  flap  which  lies  within,  but  does  not  touch  the  sideH  of  the  sul- 
cus and  which,  as  it  extends  toward  the  crown  of  the  tooth,  increases  in  den- 
sity and  (*alibre  and  is  closely  cemented  within  the  groove.  C>n  the  exposed 
surface  of  the  incisor  it  often  overtops  the  contour  of  the  face  of  the  tooth 
and  widens  up  on  the  tooth  face  in  the  form  of  a  protuberant  lamina,  with 
from  one  to  three  irregular  lont>:itudinHl  stria?  upon  it6  enamel-like  surface. 

In  nearly  mature  fetal  specimens  of  gricnlandicun  there  is  not  the  slightest 
indication  of  this  incisor  groove  layer.  In  young  f;rnnlnmiicus,  one  month 
old,  the  ceinentum  has  hojfun  to  form  closely  along  the  bottom  of  the  groove 
and  reaches  along  the  median  third  of  its  length  to  the  alveolar  edge  of  the 

fremaxillary.     At  this  period  its  consistency  i>  that  of  indurated  cartilage, 
n  specimens  apparently  but  lately  arrived  at  maturity,  the  sulcus  i>  partly 
filled  to  the  tip,  and  in  very  old  skulls  the  groove  is  obliterated,  as  described 
above. 
"  For  measurements  of  type  gnvnlandiras,  see  tables,  pj).  374,  375. 
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North  Polar  regions  westward,  is  aa  interesting  problem,  which 
lack  of  Bpecimena  preveDta  me  from  answering.  That  it  is  radicallj 
distinct  from  any  American  or  Old  World  species  represented  in 
the  collections  at  my  disposal,  ia  certain. 

Through  the  courteay  of  Mr.  William  De  Winton,  of  the  British 
Museum,  I  am  in  receipt  of  the  following  information  about  the 
hares  of  Grinnell  Laud :  "  Tbe  collection  ia  rich  in  specimens  of 
oKi  and  young  from  more  northern  localities,  and  those  from  Dis- 
covery Bay,  Lincoln  Bay,  etc.,  have  tbe  characters  [of  gnenlandi- 
eiu]  mentioned  [in  your  letter],  viz. ;  the  projecting,  narrow,  slightly 
grooved  incisors."  Accompanying  this,  Mr.  De  Winton  sends  a 
full  length  tracing  of  an  upper  incisor  from  a  skull  from  Lincoln 
Bay,  82"  7',  Grinnell  Land,  which  uuniistakably  belongs  to  the 
grcenlandieiu  type.  He  further  says  that  these  incisor  "  characters 
are  not  so  marked  in  the  small  brown  young,"  and  that  "Green- 
land specimens  are  more  curved,  so  far  as  our  collection  shows,  but 
they  seem  to  ine  to  get  straighter  with  age,  till  the  angle  of  meeting 
is  considerably  legs  than  a  right  angle."  In  all  particulars  Mr. 
De  Winton's  esaminacions  not  only  confirm  but  emphasize  my  own. 
Respecting  the  color  of  the  young,  which  he  incidentally  mentions 
as  "  brown,"  it  is  of  Interest  to  note  that  while  hall-grown  individ- 
uals are  very  light  bluish-gray  (nearly  white),  the  newly  bom 
young  and  fully  developed  embryos  collected  by  Dr.  Hays  at  Port 
Foulke,  Greenland,  in  the  Academy's  collection,  are  quite  dark  and 
resemble  iu  color  and  olor  pattern  miniature  summer  specimens  of 
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Imgn  tMhmktfflkonua  (Nordquiit).      Bering  8m  Polur  Hare.     Pit.  VI,  VII A 
VIII  Act.  3.    PI.  X,  figi.  3  A  4. 

Li^  Hmuftis  Tar  tsckukiiehorum  Nordquist,  Vega  Exped.,  II,  1883,  pp.  84 
-QO;  Bgi.  8,  9, 10,  p.  88.    Tjpe  localitj,  Pitlekig,  lat.  67^  Ion.  ITS'",  N.  £. 

Oeographie  diHribution. — Northwestern  Alaska,  from  the  mouth 
of  the  Kuskoquim  River,  northward."    (Northeast  Siberia.) 

HabiiaL — Abounding  in  the  open  coast  country  and  in  the  inte> 
nor  open  barrens  of  the  river  vallejs;  seeking  the  shelter  of 
ravines  and  willow  scrub  in  severer  weather  but  often  found  at  such 
times  in  the  open  barrens. — Nelson. 

Cblor, — Adult  summer  pelage  (No.  3,780,  A.  N.  8.,  Phila.,  Choris 
Peninsula,  Alaska) ;  upper  surfaces  of  head  and  body,  blackish 
smoke  brown,  becoming  grayish-brown  on  the  sides  of  body,  neck 
and  head.  Median  line  of  back  smoky- black,  sparsely  tipped  with 
doll  tawny ;  rump  purer  black.  Crown  to  nape  like  median  line 
of  back.  Begion  around  eyes,  cheeks  and  nose  dull  rusty-black, 
grayer  on  lower  jaws  and  with  a  white  orbital  ring.  Chin  and  fore- 
throat,  lower  surfaces  of  limbs  and  feet,  lower  neck,  chest,  belly, 
vent  and  tail,  white.  Lower  abdominal  region  clouded  by  a  faint 
band  of  black  hairs.  Lower  neck  blackish-gray,  suffused  with 
tawny.  Upper  limbs  and  feet  tawny  gray,  the  hind  feet  nearly 
white.  Median  outer  surface  of  ears  sooty  brownish-black,  sprinkled 
with  dull  tawny,  tawny  gray  and  black  on  the  inner  surfaces,  and 
white  along  the  posterior  borders ;  tips  of  ears  black  with  brown 
and  gray  intermingled.  Whiskers  white.  A  few  black  hairs  at 
upper  base  of  tail.  A  pinch  of  hairs  from  near  middle  of  back,  about 
two  inches  from  the  vertebral  line,  shows  the  following  color  pat- 
tern :  under-fur  coarse,  grayish-white  at  base,  brown  or  sooty  at 
distal  end.  Overfur  black,  with  or  without  a  subterminal  brown 
lone^  intergrading  into  black  spinous  hairs,  which  form  nearly 
twenty  per  cent  of  the  dorsal  pelage. 

Winter  pelage  (No.  13,887,  Col.  Smiths.  Inst.,,  St.  Michaels, 
Alaska),  pure  white,  except  extreme  tips  of  ears,  which  are  black, 
with  rusty-based  hairs.  Whiskers  white. 

Cranial  eharactera. — Total  length  of  skull  less  than  twice  its 
greatest  breadth.  Nasals  very  wide,  flattened,  nearly  as  wide  ante- 
riorly as  at  base,  their  greatest  breadth  more  than  half  their  great- 
est (diagonal)  length.     Superior  premaxillaries  heavy,  broad,  reach- 

''See  Nelson,  Bep.  Nat.  Hist.  Col.  Alaska,  1887,  p.  271. 
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ing  behind  bases  of  nasals.  Suprsorbital  procestes  as  in  bangn. 
Posterior  interorbital  coustricti')n  narrow,  its  relative  width  to  al- 
veolar length  of  upper  molar  series  as  iu  groenloHdicvi.  Upper  an- 
terior incisors  root«d  as  in  ardicui,  their  roots  not  forming  decided 
maxillar  convexities,  owing  to  the  great  relative  width  of  rostrum. 
Form  and  position  of  incisors  as  in  arcHcui,  but  heavier.  Molars 
much  heavier.  Incisive  foramina  as  in  areticus.  Palatal  bridge  as 
in  grcmtandicus.     Palatine  foramina  as  in  grcenlandieue. 

MetuuremenU. — Average  of  three  adults:  hind  foot,  176  milli- 
meters ;  ear,  from  crown,  96,  Skull :  total  length  103.5  ;  greatest 
breadth  64;  greatest  (diagonal)  length  of  nasal  42.5;  greatest 
breadth  of  nasals  23  ;  width,  at  tip,  of  upper  incisors  66  ;  alveolar 
width  of  upper  incisors  9.8  ;  alveolar  length  of  upper  molar  series 
20;  greatest  length  of  mandible  80 ;  greatest  width  of  mandible  61. 

Qenerai  remarks. — The  Polar  Hare  of  West  Alaska,  as  will  be 
seen  by  its  measurements,  represents  the  maximum  development  of 
the  Arctic  group  in  America,  Added  to  great  size  we  have  in 
Uekukltckorum  several  cranial  and  external  characters  which  sepa- 
rate it  from  oreftcusand  its  eastern  subspecies  so  plainly  that  there 
is  little  doubt  of  their  speciGc  value.  Among  these  we  may  note 
an  approach  in  color  to  timidus  of  Sweden,  but  the  uniformly  broad 
flattened  nasals,  the  great  relative  width  of  skull  and  large  calibre 
of  the  dental  armature  and  the  anvil-shaped,  upraised  supraorbital 
processes  induce  me  to  specifically  distinguish  it.  A  skull  from 
Plover  Bay  (Smith.  Inst.,  No.  7,180)  sboiild  he  clagseclstrictly 
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Plover  Bay  territory.  Brandt"  says  that  "  Wossenessenski  ob- 
served'the  true  form  of  Lepus  variabilis  in  Kamtchatka  and  the 
coast  provinces  of  Okotsk  Sea,  to  be  entirely  white  as  far  as  the  tips 
of  the  ears ;  "  but  the  refereuce  is  of  little  value  except  in  regard  to- 
the  distribution  and  winter  pelage  of  this  hare  in  the  maritime 
provinces  of  southeast  Siberia.  Schrenck"  says  the  Amoor  Land 
hares  are  not  separable  from  the  Polar  Hare  of  Europe  except  that 
he  regards  the  southern  form  as  a  variety  of  the  northern,  applying 
to  it  the  name  canescens  of  Nilsson,  in  which  the  normal  change 
from  the  dark  summer  pelage  to  the  white  of  winter  presents  an  in- 
termediate gray  phase  of  coloration  which  is  retained  the  whole 
winter  season.  As  we  would  naturally  expect,  from  the  known 
character  of  the  west  Alaskan  fauna,  it  furnishes  us  not  only  with 
the  largest  of  our  American  Polar  Hares,  but  with  the  darkest  col* 
ored  example  of  the  whole  group  of  Arctic  Leporida  I  have  yet 
seen. 

Nordquist's  description  of  the  Tscuktschee  Hare  leaves  no  room 
for  doubt  as  to  its  specific  identity  with  the  Alaskan  animaL 
Owing  to  my  lack  of  summer  skins  of  this  hare  from  Siberia  it  is 
impossible  to  say  whether  the  Alaskan  animal  is  separable  as  a 
darker  race,  though  such  a  state  of  affairs  is  likely  to  exist. 

The  elaborate  table  of  measurements  given  by  Nordquist  confirms 
my  own  conclusions  regarding  the  great  size  of  the  B^ing  Sea 
Hare,  the  relative  shortness  of  its  ears,  the  great  length  of  the  hind 
foot  and  the  strong  peculiarities  of  the  cranium. 

I  am  informed  that  this  hare,  in  common  with  some  other  species 
of  the  mammal  fauna  of  these  regions,  is  frequently  known  to  cross 
Bering  Strait  on  the  ice  in  the  winter. 

Specimens  examined, — Alaska,  3  skins,  4  skulls  ;  Siberia,  2  skins 
(winter  furs,  without  feet),  1  skull. 

''Reisen  im  Amur.-Lande,  1,  159,  p.  1845. 
»  Bern.  Wirbelth.  Nord.  Eur.  Russl.,  p.  44. 
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W  IM>'»l;T7pl«1  L.  /Il4i.>lir«>r- 

I      I    I    Kn,  fldvNuniquin. 


EXPLANATION  OF  PLATES. 

Plate  VI. 

Fig.  1.  Lepui  granlandicue  Rhoads.     Robertson's  Bay,  GreeDlaod. 

(Topotype,  No.  3,779,  Acad.  Nat.  Sci.,  Phila.). 
Fig.  1.  LepiulimiduaL.     Near  Stockholm,  Sweden.  (No.  408,  U.S. 

Nat.  Mus.). 
Fig.  3.  Leput  taehukUehorum    (Nordq.).     St.  Miohael's,  Alaska. 
(No.  1,588,  U.  8.  Nat.  Mus.). 

Plates  VII  &  VIII. 
Figs.  1,  2  and  3.  Inferior  and  superior  views  of  the  same  skulls  fig- 
ured in  Plate  VI,  in  the  order  there  named. 
Plate  IX. 
Figs.  1,  2  and  3.  Lateral,  superior  and  inferior  views  of  Leput  are- 
ticM  bangei  Rhoads.      Codry,  Newfoundland.    (Type,  No. 
3,752,  $ .    Col.  £.  A.  and  0.  Bangs). 
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Pigf!.l 

Fig.  3. 

Fig.  4. 

Fig.  5. 
Fig.  6. 
Fig.  7. 

Fig.  8. 
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and  2.  Lepui  arcticug  banggi  Rhoads.    (Tjpe).     Maadib 

ftod  super  anterior  view  of  roatTum. 

Lqnu  UchukUchorum  (Nordq.).    (No,  1,588, 1,  c).     Ma 

dible. 

Upper  iDcisor  typical  of  timidvt  and  arelietu  types.    (Fro 

a  specimen  of  Alaskan  L.  UcktikUehorum). 

Lepvt  grcenlandieiu.    (No.  3,779, 1.  c).    Upper  incisor. 

L^nu  ffrcenlandictta.    (No.  3,779, 1.  c.).    Mandible. 

L^Mi  granlandiau.     (No.  3,779,  1.  c).  Super  anterior  tIe 

of  rostrum. 

Leput  timidvt  L.    (No.  408, 1.  c).    Mandible. 
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July  7. 

The  President,  Samuel  6.  Dixon,  M.  D.,  in  the  Chair. 

Thirteen  persons  present. 

A  paper  entitled  **  New  and  little-known  Mammalia  from  the 
Port  Kennedy  Bone  Deposit/'  by  Edward  D.  Cope,  was  presented 
for  publication. 


July  14. 

Mr.  Charles  Morris,  in  the  Chair. 

Fourteen  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 
"Insular  Landshell  Faunas  as  illustrated  especially  by  the  data 

obtained  by  Dr.  G.  Baur  in  the  Galapagos  Islands."     By  William 

Healey  Dall. 

"  New  Species  of  Fungi  from  various  localities."   By  J.  B.  Ellis 

and  B.  M.  Everhardt. 


July  21. 
Mr.  Charles  Morris,  in  the  chair. 
Eleven  persons  present. 


July  28. 

The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Fifteen  persons  present. 

A  paper  entitled,  "  The  Hemipenes  of  the  Sauria,"  by  Edward 
D.  Cope,  was  presented  for  publication. 

The  following  were  ordered  to  be  printed : — 


25 


PBOCBEDIMQB  OF  THE  ACADEMY  OP  [1896. 


BY  £.  D.  COPE. 

The  not«a  coDtained  in  the  following  pages  are  based  on  mate- 
rial acquired  by  the  Academy  of  Natural  Sciencee  of  Philadelphia 
firom  the  locality  above  meutioned,  and  are  prelimiDsry  to  a  com- 
plet«  and  illustrated  report  which  I  hope  to  be  able  to  publish  after 
a  full  investigation  of  all  accessible  material.  Thu  paper  extends 
and  modifies  the  coDClunons  communicated  to  the  Academy  at  the 
meeting  of  December  &tb,  I896,wbereageDeralsurveyof  the  results 
was  given.  After  a  fuller  study  of  the  material  presented,  I  have 
been  compelled  to  reduce  tbe  relative  number  of  existing  Bpecles 
whose  remains  have  been  recovered.  While  the  total  number  of 
spedes  of  mammalia  is  thirty-eight,  the  number  of  existing  species 
is  only  six.     They  are  as  follows : 

Eriihiton  donatvm  L. 

Castor  fiber  L. 

Lepug  tytvatieut  Bachm. 

Vrttu  amerieanvi  L. 

Fel<^  eira  Desni. 
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Study  of  the  specimens  shows  that  if.  dissimilU  Leidy  was  founded 
on  inferior  canine  molars  of  M.  jefferdonii,  and  that  the  teeth  so 
named  by  me  are  the  corresponding  teeth  of  M,  wheatleyi.  M. 
^henodon  was  founded  on  teeth  of  young  individuals  of  J/,  wheat- 
leyL    M.  loxodon  and  M,  tortulus  are  sustained  as  distinct. 

GLIRE8. 

AaaptogouU  hiatidens  Cope.    Proc.  Amer.  Philos.  Soo.,  1871,  p.  91,  fig.  18. 

I  have  described  from  the  Wheatley  collection  several  species  al- 
lied to  or  belonging  to  the  voles,  and  in  this  paper  I  add  two  others. 
These  forms  are  referable  to  those  genera,  which  are  defined  as  fol- 
lows: 
Pulp  cavity  and  lateral  grooves  closed  below ;  teeth  rooted  ; 

Anaptooonia  Cope. 
Lateral  grooves  and  pulp  cavities  open  below ;  no  roots ; 

MicROTUs  Selys. 

The  first  term  in  the  Microtine  series  of  genera  is  the  genus  Anap* 
togonia,  where  the  crowns  of  the  molars  are  short  at  maturity,  and 
there  are  rather  elongate  roots.  This  is  naturally  the  primitive 
genus,  and  it  is  interesting  now  that  two  fossil  species  referable  to  it 
have  been  discovered.* 

But  one  species  of  Anaptogonia  has  been  obtained  from  the  cave 
formations  of  this  country,  Anaptogonia  hiatidens  Cope.  It  is  rep- 
resented by  two  series  of  the  inferior  molars  of  the  right  side,  a  first 
inferior  molar  separate,  and  some  superior  molars.  The  prism-for- 
mulse  of  these  teeth  are  as  follows  :  (1)  1  six-lobed  |  1 ;  (2)  §  1  ; 
(3)  111.  The  first  molar  is  larger  than  both  of  the  others  together. 
Its  triangles  §  are  isolated,  but  anterior  to  these,  one  on  each  side  is 
well  defined,  but  the  dentine  is  continuous  with  that  of  the  anterior 
lobe.  This  lobe  consists  of  two  prominent  basal  loops,  and  two  less 
prominent  terminal  rounded  lobes,  all  unsymmetrical.  There  are 
thus  six  keels  on  each  side  of  the  crown  and  a  rounded  front  bor- 
der. The  triangles  of  the  M.  ^  are  acute,  and  the  anterior  of  the 
opposite  sides  are  not  fully  separated  from  each  other,  a  strip  of 
dentine  connecting  them.  In  the  M.  ^  the  triangle  of  one  side  is 
less  developed  than  the  other,  and  the  one  extremity  of  the  last  col- 
umn is  smaller  than  the  other,  forming  rather  a  curved  process  of 
a  terminal  triangle  of  the  opposite  side.  The  pulp  cavity  is  well 
enclosed  below,  and  the  two  roots  are  rather  small  and  divergent. 

*S©e  Merriam,  North  American  Fauna,  No.  2,  1889,  p.  28;  On  anew 
Oenus  and  Four  new  Species  of  Arvicolinee. 
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As  compared  with  A.  rutila  of  the  northern  parts  of  the  earth, 
this  species  has  double  the  linear  dimeDsioiiB  of  the  teeth. 

Meamtrementt.  m.  m. 

ilongitudiual  of  cronn  ;  6 

anteroposterior ;  4 

tmnsverse  posteriorly ;  1.6 

( longitudinal  of  crown ;  5 

Diameters  of  M.  g  I  anteropoBtenor ;  2 

( transverse  posteriorly  ;  1 .5 

1  longitudinal  of  crown ;  5 

Diameters  of  M.  3  J  anteroposterior ;  2 

(transverse  posteriorly ;  1 

The  teeth  of  the  second  specimen  are  a  little  larger  than  those 
above  measured.  They  are  in  a  decayed  jaw,  with  the  indsor  in 
place,  and  they  agree  with  the  types  in  all  details,  excepting  only 
that  the  external  column  of  the  anterior  lobe  is  not  grooved. 

The  first  inferior  molar,  which  waa  originally  described  and  fig- 
ured, is  peculiar  in  the  failure  of  the  anterior  triangles  to  isolate 
themselves  from  each  other.  This  character  turns  out  to  be  incon- 
stant, as  in  two  other  corresponding  teeth  the  triangles  are  closed. 
The  name  Atiaptogonia  was  applied  to  the  species  in  a  subgeneric 
sense,  and  although  based  on  a  worthless  character,  must,  under  the 
rules,  be  retained.  It  antedates  the  Evotomyn  of  Cones,  which  was 
proposed  in  1874  in  the  Proceedings  of  the  Academy  of  Natural 
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In  the  M.  i-  the  triangles  of  one  side  are  acute  angled ;  and  of  the 
other,  obtuse-angled.  The  posterior  triangle  presents  an  angle  pos- 
teriorly as  well  as  laterally.  In  the  M.  ^  the  same  characteristics 
exist,  with  the  addition  that  the  anterior  (terminal)  triangle  has  its 
acute  column  pinched  together,  hut  not  so  as  to  exclude  the  dentine. 
In  the  M.  ^  the  entering  angle  (groove)  of  one  side  enters  the  tri- 
angle of  the  other  side  opposite  to  it,  so  as  to  destroy  its  triangular 
character.  The  second  triangle  of  the  same  side  is  also  reduced  by 
the  deep  inflection  of  the  opposite  groove.  Opposite  the  apex  of 
the  second  groove,  a  rudi mental  third  triangle  is  present  in  the  form 
of  the  section  of  a  keel  of  the  surface.  This,  I  reckon  as  one  of  the 
three  divisions  of  the  terminal  lobe.  The  other  two  are  not  well 
distinguished,  one  opposite  to  the  keel  just  mentioned  is  an  acute 
angle,  and  the  terminal  one  is  strongly  convex.  Thus  on  this  tooth 
there  are  three  keels  on  one  side  and  four  on  the  other.  The  ante- 
rior (terminal)  column  is  flattened.  Excepting  on  the  M.  ^,  all  the 
triangles  are  well  isolated.     . 

Measurements,  m,  m. 

( longitudinal ;  7.5 

Diameters  M.  i  sp.  no.  1  -l  anteroposterior ;  3.3 

[  transverse ;  2 

f  longitudinal ;  6 

Diameters  M.  ^  sp.  no.  2  <!  anteroposterior  ;  2.7 

(^  transverse :  2 

f  longitudinal;  5.5 

Diameters  M.  ^  sp.  no.  2  -{  anteroposterior ;  3 

1^  transverse ;  1 .7 

The  walls  of  the  common  pulp  cavity  are  broken  off*  in  most  of 
the  teeth  of  this  species  above  described,  but  portions  remain  in  most 
of  them,  and  in  the  M.  2  they  are  so  far  perfect  as  to  show  that  the 
pulp  cavity  is  not  closed  below  as  in  Evotomys. 

Miorotns  diluvianus  Rp.  nov. 

The  numerous  species  of  the  genus  Microtus  are  distinguished 
into  groups  by  various  characters,  e.  g.,  those  of  the  molar  teeth,  of 
the  size  of  the  ears,  tail,  etc.  The  extinct  species  can  be  most  read- 
ily determined  by  dental  characters,  and  as  these  are  in  all  the  spe- 
cies less  matters  of  proportion,  and  more  a  question  of  the  number 
of  parts,  they  are  to  be  preferred  as  possessing  greater  fixity. 
Thanks  to  the  excellent  work  of  Blasius  on  the  Mammalia  of 
Europe  (1859),  it  is  possible  to  determine  the  relation  of  the  Amer^ 
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ican  species  to  the  types  of  the  divisioDt  proposed  by  European 
aathors.  I  am  also  much  indebted  to  my  iriend,  Mr.  S.  N. 
Rhoadsfor  the  opportunity  of  examining  skulls  of  a  number  of  rare 
Korth  American  species,  and  especially  those  described  by  himself 
from  the  Paciiic  coast. 

The  speties  differ  aa  to  the  number  of  triangles  iu  the  first  inferior 
premolar.  There  is,  however,  some  lack  of  constancy  in  the  relations 
of  the  anterior  triangles  to  the  treffle  so  that  E  have  depended 
rather  on  the  characters  of  the  second  molars  in  both  jaws  for  con- 
Tenienoe  of  definition  of  the  larger  groups.  Tbua,  in  the  species  of 
the  M.  pindOTvm  group,  the  last  two  triangles  on  one  side  fuse  to  a 
median  position  similar  to  that  of  the  first  column.  In  the  other 
groups,  where  this  tooth  has  two  triangles  on  each  side,  the  second 
superior  molar  difTere  in  the  number  of  its  triangles.  There  are  al- 
ways two  on  the  external  ude ;  but  the  posterior  outer  may  be  pro* 
longed  to  \he  inner  side,  or  this  prolongation  may  be  cut  off  into  a 
distant  triangle.  These  divisions  include  the  following  species : 

A.  Second  inferior  molar,  triangles,  |  1, 

1.  Second  superior  molar,  triangles,  I   %,  Agrieola  Blasius.     M. 
agreilis  Europe. 

2.  Second  sup.  molar  triangles,  111,  Myonomet  Raf,  M.  riparita, 
E.  N.  Amer. ;  M.  principalis,  N.  W.  N.  Amer. 

3.  Second  sup.  molar  triangles,  1  } ;  Microtus  Selys  (=:ffemiotmnys 
Se\y&,  Palydi/tola  Bias.,  Tetravierodon  Rhoads).     M.amphibius; 
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HI.  Ilk 

f  longitudinal ;  9 

Diameters  M.  ^  \  anteroposterior ;  3.75 

(^  transverse ;  2.50 

r  longitudinal ;  7.5 

Diameters  M.  ^  ^  anteroposterior  ;  3 

^  transverse ;  2.2 

Mierotus  speothen  Cope.  Prooeeds.  Amer.  Philos.  Soc.,  1871,  p.  87,  fig.  13.  Arvicola 
{Pitymtfa)  tetradelta^  I.  o.,  1871,  pp.  87-8,  fig.  14. 

Arvicola  teiradelta  was  founded  on  the  M.  i-  and  ^  of  an  in- 
dividual of  smaller  size  than  the  types  o£  A,  speothen,  but  not  other- 
wise different. 

The  species  Mierotus  involuttis  from  the  Port  Kenn)Bdy  deposit  is 
allied  to  M,  sigmodus,  while  M.  didelta  is  more  nearly  related  to 
Af.  pinetoTum, 

CARNIVORA. 

Ursas  haplodon  ep.  nor.  Vraut  prittinut  Leidj,  Cop«,  Proceeds.  Amer.  Philos.  Soo., 
1871,  p.  96,  not  Arctodi*  pri»ttnu9  Leidj,  Proc.  Acad.  Philada.,  1854,  90 ;  Holmes, 
Postpliocene  Foss.  So.  Carolina,  1860,  115,  pi.  xxiii,  figs.  3-4. 

There  are  contained  in  the  Academy's  collection,  remains  of 
thirty-six  individuals  of  this  large  bear  from  the  Port  Kennedy  fis- 
sure, and  parts  of  several  others  are  included  in  the  Wheatley  col- 
lection. Study  of  this  material  has  led  roe  to  the  conclusion  that 
UrsiLs  pristirms  of  Leidy  is  a  distinct  though  allied  species.  The 
latter  was  founded  on  a  single  tooth,  the  first  inferior  true  molar  of 
the  lefl  side.  This  tooth  cannot  now  be  found,  but  Leidy  has  given 
a  figure  which  is  of  much  excellence  from  an  artistic  point  of  view, 
and  judging  from  other  figures  in  the  same  work,  is  probably  trust- 
worthy, especially  as  it  corroborates  the  description  in  every  par- 
ticular. I  should  have  hesitated  to  distinguish  the  present  animal, 
however,  had  it  not  been  that  the  Port  Kennedy  material  includes 
fourteen  teeth  from  the  same  position  in  the  jaw,  three  of  which  are 
in  the  Wheatley  collection.  These  all  agree  closely  and  differ 
from  Leidy's  animal. 

Leidy  notes  that  in  U".  pristinus  the  anterior  width  of  the 
tooth  exceeds  the  posterior,  and  the  figure  confirms  this  statement. 
In  U,  Imphdon  the  extremities  of  the  crown  are  of  equal  width,, 
The  grinding  surface  of  the  crown  is  in  U,  pristinus  rough  with 
tubercles,  while  it  is  smooth  in  U,  haplodon.  This  character 
might  be  supposed  to  be  due  to  the  attrition  of  use,  but  it  is  uni- 
versal in  the  teeth  of  U.  haplodon  without  regard  to  age.  The 
trigon  in    U.  pri^itiuus  is  triangular ;  in  U.  haplodon  it  is  a  semi- 
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circle.  The  apex  of  the  triangle  is  in  U.  pruHnva  iDterual,  and 
it  ia  split  b^  a  fiasure  which  separateB  paraconid  from  nietaconid. 
In  U.  haplodon  the  paraconid  is  wanting.  In  this  respect  U. 
priatiniu  more  resembles  the  modem  bears.  I  suspect  that  U.  pri»- 
titan  is  distinct  from  U.  haplodon,  but  of  the  same  group;  more 
approaching  the  typical  Ursi.  Itisofamallersize,  about  equaling 
the  grizdy. 

Ureiu  haplodon  belongs  to  the  American  type  of  the  Pliatocene 
and  present  ages,  which  is  distinguished  from  the  typical  Ursi  by 
the  greater  development  of  the  sectorial  part  of  the  first  inferior 
true  molar.  This  is  due  to  the  more  anteroposterior  direction  of  the  ' 
paraconid,  the  larger  size  of  the  protoconid  and  the  smaller  size  of 
tbe  metaconid.  The  tooth  makes  a  sensible  approach  to  that  of 
Hy<enareto».  To  this  group  belong  the  followiog  species,  and  they 
differ  in  the  following  ways : 

I.  Superior  premolars  crowded,  overlapping.     (South  American.) 
Large  species  ;  TJ.  vmaUtt  Cut.,  U.  banaerensit  Gerv. 

Smaller  species  ;  XJ.  brasilienaia  Linn. 

IL  Superior    premolars    uninterrupted,  not  overlapping.     (Cali< 
fomian.) 
Muzzle  very  short ;  17.  nw.ut  Cope. 

III.  Superior  premolars  spaced.     (E.  N.  America.) 
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formidable  of  its  genus,  and  it  probably  found  an  abundant  supply 
of  food  in  the  sloths  of  the  genus  Megalonyx,  which  were  the  most 
abundant  of  the  contemporary  mammalia. 

Osmotherium  speUenm  Cope. 

This  genus  is  characterized  by  inferior  dentition  as  in  M^hiHSf 
but  the  dental  formula  Pm.  4,  M.  2.  Metaconid  well  developed  ; 
heel  of  sectorial  large,  cupped. 

The  inferior  dental  formula  of  this  genus  is  that  of  the  extinct 
form,  Potamotherium,  which  intervenes  between  Mephitis  and 
Lutra,  The  typical  species  of  Osmotherium,  however,  resembles 
Mephitis  so  greatly  in  its  inferior  dentition  that  I  suspect  that  the 
superior  molar  formula  will  be  found  to  be  Pm.  3,  M.  2,  as  in  Me- 
phitiSf  instead  of  Pm.  4,  M.  2,  as  in  Potamotherium.  The  latter 
genus  is  of  the  Miocene  age  in  Europe  and  North  America,  the 
genus  Brachypsalis  Cope  from  the  Loup  Fork  formation  of  Ne- 
braska being  probably  founded  on  a  species  of  Potatnotherium. 
The  presence  of  an  additional  premolar  is  important  in  the  Musteli- 
dse,  but  might  in  some  case  prove  to  be  a  mere  individual  variation, 
but  in  the  present  instance  this  is  clearly  not  the  case. 

Osmotherium  spelaeum  Cope  is  represented  by  a  left  mandibular 
ramus  which  contains  alveoli  or  roots  of  the  C.  and  Pm.  4-2,  with 
Pm.  1  and  Ms.  1-2  perfectly  preserved. 

The  ramus  is  robust,  and  its  inferior  border  rises  from  below  the 
heel  of  M.  1  upward  and  posteriorly ;  in  Mephitis  mephitica  the 
ramus  is  less  robust,  and  the  inferior  border  begins  to  ascend  below 
the  posterior  part  of  the  M.  II.  The  anterior  border  of  the  mas" 
seteric  fossa  is  not  sharply  defined.  There  are  three  mental  fora- 
mina, the  first  and  second  below  Pm.  2,  and  the  third  below  Pm. 
1,  the  anterior  being  the  largest.  The  molar  teeth  are  much  like 
those  of  M.  mephitica,  but  are  more  robust.  The  metaconid  is 
considerably  smaller  than  the  protoconid  as  in  Mephitis  piUorius, 
and  smaller  than  in  M.  mephitica.  The  borders  of  the  heel  are 
strongly  and  equally  elevated,  enclosing  the  basin  completely.  The 
Pm.  I  differs  from  that  o^M,  mephitica  in  presenting  a  fiat  face 
inward  and  posteriorly,  which  is  bounded  externally  by  an  angu- 
lar ridji^e,  as  in  M.  fossidens.  The  crown  of  the  Pm.  2  is  mostly 
lost,  but  a  short,  flat  transverse  heel  remains,  which  is  similar  to 
but  smaller  than  that  of  the  Pm.  I.  The  anterior  root  of  Pm.  II 
is  opposite  the  posterior  root  of  the  Pm.  Ill ;  while  the  Pm.  IV  is  en- 
tirely and  directly  in  front  of  the  anterior  root  of  Pm.  II,  and  ex- 
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ceeds  it  in  size.  The  dental  foramen  enters  at  a  point  aa  far  poste- 
rior to  the  M.  II  as  the  long  diameter  of  the  latter,  about  as  in  M. 
mfpkUica. 

Meagurements.  m.  m. 

Length  of  ramus  horn  M.  II  incluuve,  29 

Length  of  molar  eeriea ;  25 

Length  of  true  molarB  ;  13 

IjCDgth  of  sectorial ;  10 

Width  of  sectorial  at  heel ;  S^ 

Length  of  heel  of  sectorial ;  4.5 

LengthofcrownofM.il;  3 

Depth  of  rarans  at  Pm.  IV ;  9 

Depth  of  ramus  at  posterior  body  of  M.  1 ;  9 

The  only  question  as  to  the  validity  of  this  form  that  can  arise,  is 
due  to  its  similarity  to  Meph^it  jostidenit.     See  the  description  of 
the  latter  below. 
Kapliitii  foMident  qi.  dot. 

Two  species  of  the  genus  Mephilii  Linn,  occur  in  the  bone  de- 
posit In  considerable  abundance.  After  a  cursory  examination 
I  referred  both  of  them  to  M.  mephitica*  but  a  thorough  study 
convinces  me  that  this  reference  must  be  reconsidered.  I  give  a 
table  by  which  they  may  be  distinguished  from  the  bait  kuown  re- 
cent species,  M.  mephitiea  and  M.  putarius.  I  add  here  that  Dr. 
a  has  endeavored  to  substantiate  the  reference  of  the  latter 
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III.  M.  1  without   metaconule,   but  with   a  broad   posterior 
ledge ;  paraconule  V-shaped. 
Metacooid  small ;    premolars  not  overlapping ;    ramus  not  rising 
posteriorly  ;  smaller ;  M,  putorius  L. 

Metaconid  large ;   premolars  not  overlapping ;  ramus  rising  poste- 
riorly ;  smaller ;  entocouid  elevated  :  larger ;  M.  mephiHea  L. 

The  characters  above  assigned  to  the  species  of  Mephitis  are  es- 
tablished by  numerous  specimens.  There  are  twenty-eight  individ- 
uals represented  by  jaws  and  teeth  in  the  Port  Kennedy  collection. 
Of  them  I  can  only  determine  fifteen.  My  own  collection  and  that 
of  the  Academy  of  Natural  Sciences  include  a  number  of  skulls 
of  M,  mephitica,  while  the  collection  of  Mr.  8.  N.  Rhoads  includes 
as  many  more,  which  he  has  kindly  placed  at  my  disposal.  For 
my  knowledge  of  the  cranial  dentition  of  M,  putorius  series  I  am 
also  indebted  to  Mr.  Rhoads,  and  to  the  monograph  by  Dr.  Mer- 
riam  above  cited. 

A  species  of  this  genus  was  found  by  me  in  a  cave  breccia  in 
Wythe  County,  Virginia,  and  a  left  mandible  ramus  with  complete 
dentition  was  obtained.  I  described  it  under  the  name  Oalera  per- 
didda,^  Dr.  Coues  has  suggested  that  this  species  was  founded  on 
a  specimen  of  Mephitis  putorius^  and  on  a  reexamination  of  the 
specimen  I  am  inclined  to  believe  that  he  is  correct. 

Mephitis  fossidens^  is  represented  by  parts  of  the  jaws  with  teeth 
of  eight  individuals.  In  only  one  of  these  do  superior  and  inferior 
molars  occur  together,  and  this  one  is,  therefore,  regarded  as  the 
type.  The  species  is  of  the  same  size  as  M,  mephitica,  and  was 
supposed  at  first  to  be  identical  with  that  animal,  until  further  study 
revealed  several  important  differences. 

The  peculiarities  of  the  dentition  have  been  already  pointed  out 
in  the  synopsis  of  species.  These  are  found  in  the  relations  of  the 
paraconule  and  metaconule  of  the  M.  ^,  in  the  small  metaconid  of 
the  inferior  sectorial,  and  iu  the  overlapping  of  the  premolars. 
The  character  of  the  M.  i  is  seen  in  three  specimens  ;  of  the  ante- 
rior premolars  in  one,  and  of  the  inferior  sectorial  in  six.  The  an- 
terior portions  of  the  mandibular  rami  are  often  injured,  and  the 
canine  teeth  are  preserved  in  only  two  specimens,  and  the  incisors 
in  none. 


*  Proceeds.  Amer.  Philos.  Soo.,  1869,  p.  177,  1*1.  Ill,  fij?.  1. 
^  Fur  Bearing  Animals,  1877,  p.  2  ». 
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The  iuferior  molare  resemble  tboM  of  M.  mephitica  but  differ 
iu  the  following  poiota :  The  metacoDid  is  much  smaller,  resem- 
blJDg  that  of  M.  puloriiit.  The  eutoconid  is  Bmall  and  low.  The 
Pm.  1  has  a  flat  face,  preienting  backward  and  iowanj  and  is 
bounded  by  a  ridge  on  the  external  side.  This  face  is  rouuded  in 
M.  mephitica.  The  overlapping  of  the  Pm.  2  and  3  does  not  oc- 
cur in  the  latter.  The  inferior  border  of  the  ramus  rises  gently 
from  below  the  posterior  part  of  the  M.  j.  The  angle  is  prominent 
and  the  condyle  occupies  a  position  inferior  to  that  seen  in  MephitU 
Tnephilica  and  M.  piUoritts,  in  the  two  jaws  in  which  this  part  is  pre- 
served.  It  does  not  rise  above  the  level  of  the  molars  as  it  does  in 
M.  m^hitiea. 

The  M.  i-  ia  the  most  characteristic  part  of  tiie  dentition.  The 
crown  ia  traversed  by  two  parallel  anteropoaterior  creeta ;  the  ex- 
ternal consisting  of  the  paracone  and  metacone,  and  the  internal  of 
the  paracoDule  and  metaconule.  The  posterior  border  is  deeply 
notched  between  the  two,  and  the  anterior  border  less  so.  The  pro- 
tocone  is  represented  by  a  dngulum  which  occupies  the  anterior 
half  of  the  interior  haae  of  the  crown,  enclosing  a  foasa  with  the 
paraconule.  Its  border  then  rises  vertically  to  the  inner  longitu- 
dinal crest  which  it  joins  about  the  middle.  Juat  exterior  to  this 
crest  is  a  small  tubercle  which  may  represent  a  metaconule.  Ad 
external  cingulum  except  at  the  baae  of  the  metacone.  No  ante- 
rior or  poeterior  cingula. 

In  the  existing  species  of  MephHit  the  protocone  is  continued 
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No.  3  (with  canine).  m.  m. 

Length  of  dental  series ;  31 

Length  of  true  molars  and  Pm.  1 ;  21 

Length  of  M.  y ;  11.5 

Depth  of  ramus  at  M.  y ;  8 

This  species  represents  a  section  of  the  genus  distinct  from  M, 
mephitica,  with  which  it  is  connected  by  M,  ortJiogtichus  Cope. 
Mephitis  orthostiohus  ep.  nor. 

This  species  is  represented  bj  superior  first  molars  of  five  individ- 
uals and  mandibular  rami  of  two  others.  Unfortunately  in  no  case 
are  inferior  and  superior  dentition  of  the  same  individual  preserved 
together.     In  one  individual  both  rami  are  preserved. 

This  species  is  intermediate  in  size  between  M.  mephitica  and  M. 
putorius,  and  resembles  the  latter  species  in  the  small  metaconid. 
It  resembles  M.  mephitica  in  the  rising  inferior  outline  of  the  man- 
dibular ramus,  and  differs  widely  from  both  species  in  the  character 
of  the  superior  M.  i 

The  superior  M.  ^  instead  of  presenting  two  parallel  longitudinal 
crests,  has  a  slightly  curved  crest  representing  the  paraconule, 
which  reaches  a  trihedral  cusp,  the  metaconule.  Thus  is  produced 
an  internal  longitudinal  crest  which  presents  a  convexity  anteriorly 
aud  an  angle  posteriorly,  and  an  entrant  angle  between  the  two. 
The  protoeone  is  a  mere  cingulum  which  rises  to  the  apex  of  the 
metaconule,  and  extends  no  further,  so  that  there  is  no  posterior 
ledge  as  in  the  existing  species.  While  the  internal  crest  is  quite 
different  in  its  zig-zag  character  from  that  of  3Lfo8side7i8,  the  species 
further  differs  from  the  latter  in  the  inferior  premolars  which  do  not 
overlap,  and  in  the  inferior  size.  The  posterior  border  of  the  M.  f 
is  not  so  deeply  notched  as  in  M,  fossidens. 

The  inferior  dentition  does  not  differ  from  that  of  M,  mephitica 
except  in  the  small  metaconid  and  entoconid,  and  the  ffatter  pos- 
teroiniernal  face  of  the  Pni.  1,  in  which  it  resembles  M.  foandens. 
The  third  premolar  is  in  contact  with  the  canine,  and  has  two  roots 
which  do  not  overlap  those  of  the  second.  The  crown  is  longer 
than  either  and  has  a  heel  with  a  recurved  rim.  The  third  has  the 
same,  while  the  fourth  is  a  narrow  heel,  with  a  recurved  rim  all 
around  it.     In  no  specimen  is  the  angle  of  the  mandible  preserved. 

Measurements.  m.  m. 

No.  1  ;  superior  M  ^ 

yv.        .  ( anteroposterior ;  8 

(  transverse  (greatest)  ;  8 
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m.m. 
11 
13.5 
10 


No.  2 ;  both  mandibular  rami. 
Length  of  premolar  series ; 
Length  of  molar  aeries ; 

Diameters  M.  y   (  f °t«roP«t«'j«'- : , 
"•-  T   I  transverse  of  heel. 

■    [traDsvene;  2^ 

Depth  of  ramus  at  Pm.  1  ;  9 

Depth  of  ramus  at  Pm.  2 ;  10 

No.  3  ;  smallest  ramus. 
Length  of  last  three  molara ;  17 

Length-of  M.  t;  9.5 

Depth  of  ramus  at  Pm.  1 ;  -  6 

Depth  of  ramuB  at  M.  2 ;  8 

In  two  last  superior  molars  the  short  angle  connecting  the 
metaconule  with  the  paraconular  crest  is  rudimental  or  wanting,  so 
that  the  arrangement  onlj  differs  from  that  of  M.Jotsideni  in  the 
greater  separation  of  the  metaconule  from  the  crest  Such  teeth 
are  nearly  transitional  between  the  two  species,  but  they  maintain 
the  inferior  size  of  M.  orthoslickvt.  The  two  types  of  molars 
might  be  regarded  ae  representing  male  and  female,  but  for  the 
difference  in  the  relations  of  the  inferior  premolars,  as  pointed  out 
in  the  analytical  table  of  species. 
?Bl]reletii  lobnlatDi,  g>D.  «t  tp.  dot. 

Char.  gen. — Dental  formula  Pm.  j,  M.  -j.    Sectorial  with  basin- 
ed  heel,  ami  williout  melaconid 
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angle,  latter  projects  as  far  posteriorly  as  the  condyle.  The  condyle 
is  rather  elevated,  its  inferior  border  being  in  the  hori!zontal  line  of 
the  apices  of  the  cusps  of  the  sectorial.  The  coronoid  process  pre- 
serves its  anteroposterior  width  to  near  the  apex,  which  is  broadly 
rounded,  and  not  contracted,  as  in  Lutra  species.  There  is  a  longi- 
tudinal keel  on  the  inner  side  of  the  angle,  distinct  from  the  inferior 
margin. 

The  teeth  form  a  continuous  series,  the  anterior  premolars  not 
overlapping.  The  canine  is  rather  small ;  the  crown  is  somewhat 
compressed,  and  is  not  grooved  or  facetted,  but  is  smooth.  The 
second  premolar  has  the  heel  produced  backward.  In  the  first  pre- 
molar the  heel  is  a  cingulum,  and  is  not  produced.  The  metaconid 
of  the  sectorial  is  represented  by  a  convexity  of  the  internal  edge  of 
the  protocone.  Heel  concave,  with  an  elevated  border  on  the 
internal  edge  only.  This  consists  of  a  larger  lobe  or  entoconid,  and 
a  smaller  between  it  and  the  lobe  representing  the  metaconid. 
Entoconid  not  elevated,  resembling  that  of  the  extinct  species  of 
MephUis  already  described.  No  cingula.  The  tubercular  molar 
has  a  semicircular  concave  grinding  surface,  and  no  cingulum. 

Measurements.  m.  m. 

Length  of  ramus  from  canine  to  condyle  inclusive ;  42 
Depth  of  ramus  at  Pm.  ^  ;  7 

Depth  of  ramus  at  M  .  ^  8 

Depth  at  condyle ;  7.5 

Depth  at  coronoid  process  ;  22 

Length  of  dental  series  ;  25 

Length  of  true  molars  ;  12 
Diameters  of  base  of  crown  of  canine ;  3.5 

Elevation  of  crown  of  canine  ;  4 

(  elevation ;  3.5 

Diameters  of  crown  of  sectorial  •<  anteroposterior ;  8.5 

(^  width  of  heel.  3.5 

The  jaw  described  is  about  the  size  of  that  of  the  common  skunk. 
Lntra  rhoadsii  sp.  nov. 

Portions  of  both  mandibular  rami  with  the  right  superior  tuber- 
cular molar  represent  this  otter.  The  right  ramus  supports  part  of 
one  of  the  premolars,  a  large  part  of  the  sectorial,  and  the  tubercular. 
The  left  ramus  supports  the  tubercular.  In  the  right  ramus  the 
alveoli  of  the  premolars  and  part  of  that  of  the  canine  are  preserved. 
All  belong  to  one  individual,  aud  were  found  in  place  in  the 
matrix. 
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This  species  differs  from  Lutra  eanadtnaU  id  two  conspicuous 
points ;  first,  the  inferior  border  of  the  mandible  is  a  nesHj  straight 
line  to  the  angle ;  second,  the  third  premolar  is  nearly  tranaTerse  to 
the  long  axis  of  the  jaw  in  position,  in  consequence  of  the  much 
shorter  mandibular  symphyMS. 

The  ooronoid  proceu  is  at  right  angles  to  the  horizontal  ramus 
and  its  anterior  and  posterior  borders  are  straight  and  of  equal  in- 
clination to  the  obtuse  apex  ;  the  poeterior  border  is  convex  in  L. 
canadeim*.  The  angle  is  opposite  the  base  of  the  sectorial ;  in 
L.  canadensis,  it  is  opposite  the  apices  of  the  cusps  of  the  sectorial. 
The  anterior  border  of  the  masseteric  fossa  is  below  the  middle  of 
the  tubercular  molar.  The  inner  side  of  the  ramus  is  flat  and  not 
grooved,  except  immediately  above  the  angle.  The  mental  foramina 
are  below  the  middle  of  the  first,  and  the  anterior  root  of  the  second 
premolars. 

Both  the  internal  and  external  borders  of  the  inferior  tubercular 
molar  are  elevated,  the  former  as  a  low  cusp.  The  crown  is  hori- 
zontal in  poution  and  is  not  tipped  forward  as  in  L.  eanadetmt. 
An  external  basal  cingolum  on  both  this  tooth  and  the  sectorial. 
In  the  latter  the  metaconid  is  well  developed  ;  the  protoconid  and 
paraconid  are  broken  away.  The  basin  of  the  heel  has  the  form  of 
of  that  of  L.  cauadentU,  and  the  external  cutting  edge  is  notched 
in  front.  The  first  premolar  in  longitudinal  in  position,  but  the 
anterior  root  of  the  second  premolar  is  interior  to  the  middle  line. 
The  internal  root  of  the  third  premolar  is  near  the  middle  of  the 
superior  face  of  the  ramus,  but  the  interior  root  is  anterior  to  the 
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with  reservation  that  it  might  be  found  to  pertain  to  a  feline  animal, 
must  be  referred  here.  The  superior  sectorial  is  peculiar  in  the 
small  indication  of  protocone  as  in  the  Smilodons. 

DIPLARTHRA. 

Cariaons  lavieoniii  sp.  nov. 

A  series  of  superior  molars  of  the  right  side  lacking  the  last  one, 
represents  this  species.  There  were  obtained  at  about  the  same 
time  the  basal  parts  of  the  antlers  of  two  deer  of  the  same  size, 
which  I  suspect  to  belong  to  this  species.  There  are  various  bones 
of  the  skeleton  of  probably  the  same. 

The  true  molars  have  internal  basal  columns,  and  the  internal 
crescents  send  backward  and  outward  processes  into  the  lakes,  as 
in  the  existing  North  American  species  of  the  genus.  The  molars 
are  of  the  size  of  those  of  C  virginianu8t  but  the  premolars  are 
smaller.  The  first  and  second  are  especially  reduced  in  anteropos- 
terior diameter,  and  while  the  third  is  larger  than  these,  its  form  is 
different  from  that  of  the  corresponding  tooth  in  any  species  of  this 
genus  or  of  Co<msu8,  The  anteroposterior  diameter  of  the  crown 
does  not  exceed  the  transverse,  and  there  is  no  ridge  of  the  external 
face  such  as  is  present  in  all  the  Cervi,  but  only  a  slight  convexity. 
This  ridge  is  present,  but  indistinct  in  the  other  premolars.  It  is  very 
strong  on  the  paracone  of  the  true  molars,  but  weak  on  the  meta- 
cone.  The  horns  of  all  the  crescents  are  well  developed.  The  width 
of  the  base  of  the  crowns  of  the  true  molars  is  greater  anteriorly 
than  posteriorly.  There  are  no  processes  entering  the  lakes  of  the 
premolars  such  as  are  usual  in  the  species  of  Cariactis, 

Measurements,  m,  m. 

■r..       .         x^  T>      i    (anteroposterior;  11 

Diameters  of  Pm.  1   J  t^ansvirse ;  12 

Tx.        .         exir  -i       f  anteroposterior ;  15 

Diameters  of  M.  1       {tra„a^^„e;  16 

Tk'       *         ruT  o       (anteroposterior;  16 

Diameters  of  M.  2       (transverse;  16.5 

The  fragments  of  horns  both  include  the  bur.  This  is  not  veiy 
prominent,  and  the  beam  is  quite  smooth.  There  are  indications  of 
tines,  but  they  are  broken  off  at  the  bases.  In  the  shorter  fragment 
a  tine  is  given  off  on  the  internal  side,  but  it  is  broken  off  near  the 
base,  and  the  beam  beyond  its  base  is  also  lost.  In  the  second  frag- 
ment the  position  corresponding  to  the  internal  tine  is  split  away 
26 
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Above  it  the  beam  is  wmeTrhat  comproHaed  anteroposteriorly,  aod 
sends  off  a  smaller  tine  directly  anteriorly.  The  beam  in  both  is 
entirely  smooth. 

Meamiremmtt.  m.  m. 

Elevation  to  internal  tine;  18.6 

Anteroposterior  diameter  of  beam  No.  2  at  base;  17.5 

Anteroposterior  diameter  of  beam  No.  2  at  superior 

base  of  anterior  tine ;  16.6 

Transrene  diameter  of  anterior  tine ;  14 

Elevation  of  anterior  tine  above  base ;  27 

The  smoothness  of  the  beam  of  the  horns  distinguishes  this  species 
from  the  existing  spedes  of  Cariaeut  of  both  North  and  South 
America,  and  resembles  the  condition  seen  in  the  species  of  Coagmt, 
where  the  horns  are  unbranched.  The  inferior  tine  originates 
nearer  the  bur  than  in  the  known  species  of  Gariacut,  while  the 
anterior  tine  is  present  only  in  species  (C  campettrii)  where  the 
interior  tine  is  absent.  The  longer  beam  preserved  diows  no  tend- 
ency to  an  anterior  curvature  such  as  is  present  in  most  of  the 
spedes  of  the  genus. 

The  true  molar  teeth  of  this  spedes  are  of  about  the  same  size  as 
those  of  the  Virginia  deer. 
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IV8TJLAB  LAHBSHELL  FAUKA8,  ESPECIALLY  AS  ILLUSTRATED  BT  THE 
DATA  OBTAINED  BT  DR.  G.  BATJR  IV  THE  GALAPAGOS  ISLAHDS. 

BT  WILLIAM    HEALET   DALL. 
INTRODUCTORY, 

The  Galapagos  Islands,  lying  under  the  equator  about  90^  west 
of  Greenwich,  comprise  two  principal  groups  separated  by  nearly 
1 ,200  fathoms  of  water.  One  of  these  groups,  northwest  of  the  other, 
contains  only  Culpepper  (550  ft.)  and  Wenroan  (830  ft.  elevation) 
Islands  and  a  few  insignificant  rocks.  Culpepper,  owing  to  its 
small  elevation,  is  nearly  barren,  whUe  Wenman  shows  on  its  upper 
surface  a  thin  coating  of  grass  and  other  vegetation.  From  neither 
of  these  has  any  collection  been  made  or  is  any  land  shell  known. 

The  main  group  of  the  Galapagos  rests  on  an  elevation  of  the  sea 
bottom  included  within  the  1,000  fathom  line.  It  may  be  provision- 
ally divided  into  three  groups,  a  southeastern,  a  central  and  a  north- 
eastern, in  all  about  a  dozen  islands  and  some  smaller  islets  and 
rocks. 

The  southeastern  group  comprises  Charles,  Chatham,  Hood  and 
Barrington  Islands.  Hood  is  destitute  of  water  in  the  dry  season 
and  green  only  in  the  wet  season,  owing  to  its  small  elevation  which 
does  not  bring  it  into  the  region  of  condensing  clouds.  Much  of 
the  surface  is  covered  with  blocks  of  lava.  Chatham  and  Charles 
are  among  the  most  fertile  islands  of  the  group. 

The  central  islands  include  the  largest  of  the  whole,  Albemarle, 
which  appears  to  consist  of  several  primitive  islands  united  by  low 
areas  of  volcanic  material ;  Narborough,  which  exhibited  volcanic 
activity  as  lately  as  1836 ;  James ;  Indefatigable,  and  the  much 
smaller  Duncan  Island,  besides  a  number  of  islets. 

The  northeastern  group  comprises  three  comparatively  small 
islands  Abingdon,  Bindloe  and  Tower. 

The  floral  characteristics  of  the  Galapagos  have  been  mentioned 
by  Darwin,  fully  discussed  by  Hooker  and  well  described  by  Wolf, 
while  Tanner,  Baur  and  Agassiz  have  added  the  facts  gathered  by 
later  explorations.  I  shall,  therefore,  merely  briefly  summarize  the 
characteristics  which  these  writers  have  noted. 


396  FKOCEEDINGS  OP  THE  ACADEMY  OP  [1896. 

The  v^tatioo  of  the  islauds  appears  to  be  divided  into  three 
distinguishable  zones.  Near  the  sea-level  the  basaltic  or  tufaceous 
volcanic  rocks  of  which  the  islands  are  ezcludrely  Gomposed,  appear 
almost  devoid  of  plaata,  especially  in  the  dry  season,  except  dry 
grayish-white,  apparently  dead  bnishwood  which  grows  thickly  be- 
tween the  blocks  of  ash  and  lava,  and  which  on  close  inspection 
exhibits  inconspicuous  small  leaves  and  flowers.  The  most  commoD 
according  to  Wolf  and  Agaesiz*  are  a  Verbena  bush  and  an 
Aeacia,  with  an  occasional  tree  known  as  the  Palo  Santo.  Near  the 
beaches  are  a  few  species  of  salt  loving  plants,  probably  all  identi- 
cal, with  forms  also  known  from  similar  localities  on  the  mainland. 
Cadi,  OpurUia  and  Ceretu,  are  found  among  the  blocks  of  lava, 
where  nothing  else  grows.  This  zone  extends  to  a  height  of  800- 
1,000  f«et,  the  rains  in  general  being  limited  even  during  the  rainy 
season  (February  or  later,  to  July)  to  the  higher  levels  above  500- 
600feet.  The  change  to  the  second  zone  is  sometimes  very  abrupt, 
but  on  the  leeward  side  of  the  islands  the  arid  region  extends  higher 
than  on  the  southern  dde  from  which  the  moisture-bearing  winds 
come. 

The  second  zone  is  green  and  wooded,  the  Acacia  and  Palo  Santo 
increase  in  size,  the  Verbena  disappears,  and  the  region  shows  num- 
erous open  grassy  spaces.  The  volcanic  rocks,  under  the  influence 
of  moisture,  have  become  decomposed  into  a  sofl  reddish  earth. 

The  last  and  highest  region  is  bare  of  trees,  having  the  aspect  of 
an  undulating  plateau  covered  with  a  rather  coarse  grass,  which  ex- 
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easterly  direction  from  the  Gulf  of  Panama,  and  another  from  a 
southeasterly  direction  from  the  Peruvian  coast.  Both  are  strong 
currents,  both  have  doubtless  contributed  their  aid  in  populating 
the  Galapagos,  but  in  this  the  Panama  current  seems  to  have  pre- 
dominated, not  only  because  it  has  a  shorter  traverse,  but  because 
around  the  Gulf  of  Panama  and  on  the  banks  of  the  rivers  falling 
into  it,  a  luxuriant  fauna  and  flora  are  found  close  to  the  sea,  while 
along  the  Peruvian  coast  only  in  time  of  freshet  could  any  large 
quantity  of  debris  be  expected  to  reach  the  waters  of  the  current, 
owing  to  the  aridity  of  the  immediate  shores.  The  two  currents  join 
forces  at  some  distance  eastward  from  the  islands,  and  pour  through 
the  passages  between  them  with  considerable  force.  Professor  Alex- 
ander Agassiz  has  shown  how  much  terrigenous  material  the  Panama 
current  bears,  and  that  there  is  no  reason  to  doubt  that  trees  still 
bearing  leaves  and  with  some  of  their  branches  above  water  might 
be  carried  from  the  Gulf  and  cast  upon  the  islands,  and  that,  at  least 
during  the  rainy  season  and  in  favorable  years,  there  would  be  op- 
portunities for  animals  so  carried,  especially  land  shells  glued  by  the 
epiphragm  to  the  bark  of  branches,  to  gain  vegetation  on  the  shores 
where  they  could  support  life  and  propagate  their  kind.  Though 
unproven,  yet  there  can  be  little  doubt  that  in  this  way  the  land 
mollusk  fauna  of  the  islands  was  introduced  and  preserved.' 

The  first  explorer  of  the  Galapagos  Islands  for  land  shells  was 
Hugh  Cuming,  about  1830,  who  collected  Bulimulus  nux  Brod.,  B, 
wdulatus  Sby.,  and  B,  wnfasciatiis  Sby.,  on  Charles  Island  ;  B,  rugu 
Jerus  Rve.,  B,  calmis  Sby.,  and  B,  jacobi  Sby.,  on  James  Island ; 
while  from  his  collection  at  a  later  time  were  described  B,  escharir 
feriis  Sby.,  B,  rugulosm  Sby.,  B.  vemicosiis  Pfr.,  B,  nucula  Pfr.,  and 
B.  galapagamis  Pfr.,  without  definite  reference  to  a  particular 
island.  Assuming  that  the  last  three  mentioned  were  collected  by 
Cuming  and  not  obtained  from  later  collectors,  this  comprises  eleven 
species. 

The  next  collection  was  made  by  Darwin  in  1835,  who  obtained 
Bulimulus  Darwlni  Pfr.,  B,  sculpturatus  Pfr.,  a  Helix  (not  named 
or  subsequently  reported  for  over  half  a  century  but,  perhaps, 
Trochomorpha  Bauri)  and  thirteen  other  species  not  specified  at  the 
time,  as  well  as  a  **  Paludina  "  (probably  an  Amnicola)  which  has 

'  Attention  has  already  been  called  to  these  facts  by  Dr.  Steams,  but  in  or^ 
der  to  make  the  present  discussion  complete  I  have  been  obliged  to  restate 
them  briefly  here. 
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never  been  described  or  found  since.  Seeve  mentions  that  Darwin 
collected  Bulimulttt  rugulosut  on  Chathftm  Island,  but  this  is  the 
only  speciea  of  Darwin's  which  I  have  been  able  to  find  in  print 
referred  to  any  particular  island.  Darwin  says  in  his  journal 
(Chapter  XVII),  "Of  land -shells  I  collected  sixteen  kinds  (and 
two  marked  varieties)  of  which,  with  the  exception  of  one  Helix 
fbund  at  Tahiti,  all  are  peculiar  to  this  archipelago.  A  single  freeh 
water  shell  (_Palwiina)  is  common  to  Tahiti  and  Van  Diemen's 
lAnd,"  With  the  much  closer  drawn  specific  lines  of  the  preeent 
day,  it  is  probable  that  both  the  "  Selic  "  and  "  Paludina  "  would 
be  discriminatad  as  distinct  fium  their  allies  mentioned  by  Darwin. 
A  part  at  least  of  Darwin's  Galapagos  shells  went  into  the  Cuming- 
isn  collection,  but  I  have  been  unable  to  discover  any  trace  of  the 
remainder,  which  were  probably  scattered. 

The  next  recorded  expedition  to  touch  at  the  islands  and  bring 
back  land  shells,  was  that  of  Kellett  and  Wood  in  1846.  The  col- 
lection was  worked  up  by  Professor  Edward  Forbes,  who  reports 
seven  spiecies  from  Chatham  Island,  namely,  Bulimulua  nuz,  eatvtu, 
acharifenit,  untfeunafiw,  and  ruguUmu  already  known,  and  B. 
ehemnilnoidea  and  aehaiellinut  Fbs.,  which  he  described  as  new. 

Subsequently  whalers  and  sealers  frequently  touched  at  the  islands 
either  for  water  or  other  necessaries,  and  a  certain  number  of  land 
shells  reached  Europe  from  the  Galapagos  Islands  without  positive 
data  in  regard  to  their  origin,  and  have  been  described  by  various 
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Beibisch  in  1892,  as  will  be  more  particularly  discussed  later.  Dr. 
Wolf  obtained  the  following  species,  mostly  represented  by  a  small 
number  of  individuals,  and  too  often  in  an  imperfect  state  of  preser- 
vation. From  Charles  Island,  B,  unifatdatus,  nucuUif  atperaius, 
nux,  nuciformia,  tistulcUus  and  calvta,  known  forms,  and  B.  invalidus, 
venustus,  cineretis  and  nudus,  described  by  Beibisch  as  new.  From 
Chatham  Island,  among  known  species.  Wolf  found  B,  inercuioiua, 
ruguloaus,  (ichatellinus,  ehemnitziaideSf  Suceinea  Bettii,  and  the  fol- 
lowing supposed  to  be  new:  B.  terebra^  verUrosua  var.,  aeuiuSf  eurtua, 
lima,  eanaliferu$f  Leptinaria  eymatoferua,  Helidna  Wolfi  and  Suecir 
nea  Wolfi,  described  by  Reibisch.  From  Albemarle  Island,  B.  pal- 
lidus,  Simrothi  and  Pupa  munita,  all  regarded  as  new  by  Beibisch  ; 
Indefatigable  Island  supplied  the  new  B,  Wolfi  and  Pupa  elausa 
Beibisch ;  and  Barrington  Island  B.  ventroaus  HeihiBch.  These  spe- 
cies will  submit  to  some  additions  from  data  furnished  by  letter 
through  the  politeness  of  Herr  Beibisch,  who  has  also  sent  me  for 
examination  a  number  of  his  types. 

H.  M.  S.  Peterel,  Commodore  Cookson,  visited  Charles  Island  in 
1875,  obtaining  B.  nux  in  numerous  varieties,  B.  unifaaeiatui^ 
eaekariferua  and' the  Suceinea  described  by  £.  A.  Smith  as  S,  Bettii 
and  var.  brevior,  in  honor  of  Staff-Surgeon  Bett,  who  collected  the 
specimens. 

In  1888,  the  U.  S.  S.  Albatross,  Captain  Tanner,  of  the  U.  8.  Fish 
Commission,  during  her  voyage  from  Norfolk,  Virginia,  to  San 
Francisco,  California,  spent  a  short  time  in  the  Gralapagos  group, 
and  obtained  a  good  many  specimens  of  a  few  species  of  land  shells, 
which  have  been  discussed  by  Dr.  Stearns  in  the  Proceedings  of 
the  IT.  S.  National  Museum  for  1892.  The  collection  from  Chatham 
Island  comprised  Bulimulua  nux,  nueiformia,  amastroidea,  ehemnUxi' 
oidea,  Haheli,  and  Suneirua  Bettii ;  from  Charles  Island  B.  nux  in 
numerous  varieties,  ruguloaus,  eaekariferua,  Siphonaria  gigaa,  Onchi- 
della  Steindachneri  Semper,  and  the  new  0.  Lealiei  Stearns ;  Albe- 
marle Island  afforded  B,  nux  and  the  two  Onchidiums,  while  at 
Hood  Island  Williamia  peUmdea  was  obtained.  The  Albatroaa  again 
visited  the  Galapag6s  under  the  direction  of  Professor  Alexander 
Agassiz  in  1891,  but  no  land  shells  appear  to  have  been  collected  on 
this  occasion. 

The  most  thorough  and  important  exploration  for  land  shells 
which  has  yet  been  made  is  that  upon  which  this  paper  is  essentially 
based,  namely,  the  expedition  of  Dr.  G.  Baur  in  1890,  in  which 
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careful  Dotes  were  made  a§  to  the  occurrence  of  the  different  Bpeciea, 
not  udI^  as  to  the  particular  island,  but  the  altitude  above  the  sea, 
the  sort  of  v^etatioD,  rook  shelter,  etc.,  where  the  epedes  were  col- 
lected.  The  results,  tabulated  by  blande,  of  Dr.  Baur'e  labors  are 
as  follows : 

CHATHAM   ISLAND. 

Bulivmlut  VMX  var.  inerataatw,  1,600  feet  on  leayes. 

B.jacobi,  typical  form,  1,600  feet. 

B.  achutellinue,  1,600  feet,  under  leaves. 

B.  unifatdatut,  1,600  feet,  under  leaves. 

JB.  Bauri,  n.  «.,  1,600  feet,  under  leaves. 

B.  eurtut,  1,600  feet,  under  leaves. 

B.  nveula,  1,600  feet,  under  leaves. 

B.  ehemnilaoidet,  1,600  feet,  under  leaves. 

S.  egehari/enu,  near  seashore  under  stones. 

B.  Habeli,  near  seashore  under  stones. 

Gonulva  galapaganus,  1,600  feet,  on  leaves  of  plants. 

Vitrea  ehathamenaia,  1,600  feet,  on  leaves  of  plants. 

Swxinea  prodvda,  typical,  1,600  feet,  on  mossy  jocks. 

Leptinaria  ehaihameniii,  1,600-2,000  feet,  on  ferna 

Heliana  nesiotiea,  1,600  feet,  on  leaves. 

CHABLES  ISLAND, 

Bulimulus  rugulotut..  B.  galapaganut. 
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The  total,  after  suppressing  a  number  of  synonymous  names, 
amounts  to  twenty-seven  discriminahle  forms  collected  from  seven 
out  of  the  twelve  principal  islands  by  Dr.  Baur. 

Dr.  Baur's  results  leave  little  room  for  doubt  that  a  thorough  ex- 
ploration of  all  the  islands,  and  especially  of  Albemarle  and  Nar- 
borough,  would  add  materially  to  the  number  of  determinable  forms 
and,  therefore,  that  the  time  for  finally  discussing  or  speculating 
upon  the  distribution  of  the  species  among  the  several  islands  has 
not  arrived.  Albemarle,  much  the  largest,  should  when  explored 
yield  a  larger  harvest  than  the  much  smaller  Charles  or  Chatham 
Islands,  which  seem  to  have  been  better  explored,  because  they  have 
better  anchorages  for  a  vessel.  Narborough,  said  to  be  very  fertile, 
has  not  been  explored  at  all  for  land  shells ;  we  have  nothing  at  all 
from  Abingdon  or  Tower,  and  only  three  species  from  Bindloe. 

Nearly  all  the  land  shells  of  the  Galapagos  are  more  or  less  arbo- 
real and  pass  much,  if  not  the  whole,  of  the  dry  season  attached  to 
branches  of  shrubs  or  trees  by  a  deposit  of  tough  dry  mucus  form- 
ing a  hermetic  seal  to  the  ai>erture,  as  well  as  a  means  of  fixation. 
So  tough  is  this  material,  that,  when  dry,  the  bark  or  the  shell  will 
break  easier  than  the  epiphrngm  if  one  tries  to  dislodge  a  specimen. 
The  mucus  is  poured  out  in  such  quantity  as  not  only  to  close  the 
aperture  of  the  shell  with  a  brownish  parchment-like  membrane, 
but  to  fill  the  minor  irregularities  of  the  surface  upon  which  the 
aperture  rests  and  to  rise  around  the  outer  margin  nearly  a  milli- 
meter above  the  edge  of  the  8hell.  About  a  third  or  half  a  turn 
further  inside  the  shell,  the  animal  constructs  a  second  epiphragm, 
behind  which  it  rests  in  a  torpid  state  until  a  change  in  the  season 
leads  to  its  awakening.  Several  specimens  of  Bulimidus  planospira 
which  had  been  gathered  more  than  a  year  and  kept  in  a  corked 
vial,  when  they  reached  my  hands,  still  contained  the  living  animal 
in  his  self  constructed  refuge,  and  doubtless  other  species  would  have 
done  the  same  if  they  had  not  been  put  in  alcohol.  Nearly  all  of 
Dr.  Baur's  living  Bulimuli  were  collected  during  the  hibernating 
season  as  indicated  by  the  remains  of  bark  and  epiphragm  still  ad- 
adhering  to  them. 

Of  the  species  not  known  to  construct  an  epiphragm  there  are 
only  a  few  identified  from  the  islands,  three  small  forms  of  Helici' 
d(B,  a  Leptlnaria  and  Helicina,  besides  the  semi-amphibious  salt- 
marsh  loving  AuriculidcBy  etc.  The  Helicina  has  a  shelly  operculum 
with  which  it  can  hermetically  seal  its  shell.     Both  it  and  the  Hel- 
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ices  are  forms  which  would  be  apt  to  bide  in  minute  crevices  of  bark 
or  holes  in  decaying  timber.  The  LepHnaria  lives  on  feme,  and  its- 
minute  size  renders  it  posdble  that  it  might  be  carried  on  dead 
leaves,  etc.,  which  an  exceptionally  high  wind  blowing  for  eight  or 
ten  hours  might  carry  to  tbe  islands.  Such  winds  are  not  unknown^ 
especially  in  the  tropics,  and  a  nugle  hurricane  blowing  in  the 
right  direction  might  introduce  a  large  number  of  seeds,  insects, 
fern  spores  and  minute  land  shells,  to  say  nothing  of  larger  objects. 

It  is  obvious,  therefore,  that  the  derivation  of  the  island  flora  and 
land  shell  fauna  does  not  present  ue  with  serious  difficulties.  Its 
distinctively  American  type  indicates  the  point  of  origin.  Before 
discussing  this  branch  of  the  subject  further,  it  may  be  well  to  refer 
to  the  characteristics  of  the  several  isJanda,  in  order  that  the  rela- 
tions of  the  fauna  to  the  fertile  area  may  be  considered. 

Tbe  islands  which  lie  most  directly  in  the  track  of  currents  and 
winds  are  those  of  the  southeastern  group.  Chatham  is  one  of  the 
best  known  and  moet  fully  explored  in  the  whole  group,  and  is  nota- 
ble for  the  clean  cut  development  of  the  three  zones  and  the  fertility 
of  its  upper  portion.  On  Charles  there  is  less  vegetation  on  the 
lower  leveb  but,  according  to  Agassiz,  the  beach  shows  many  planta 
common  to  Panama  and  Guayaquil.  Hood  is  so  much  lower  than 
the  others  (640  feet)  as  to  be  chiefiy  in  the  barren  zone,  covered 
with  lava  blocks  destitute  of  water  in  the  dry  season,  and  partially 
green  only  in  the  rainy  season. 
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Narborough,  from  which  no  land  shelb  have  yet  been  collected, 
has  a  rich  and  abundant  vegetation  with  a  luxuriant  growth  of  man- 
groves on  the  eastern  shore.  This  island  was  the  last  to  exhibit  its 
volcanic  activity,  and  the  fauna  may  prove  meagre,  yet  it  can  hardly 
be  doubted  that  it  will  afford  a  certain  number  of  species  and  pos- 
sibly some  novelties. 

The  islets  of  the  northeastern  group  are  small  and  comparatively 
barren.  Tower  and  Bindloe  are  not  high  enough  to  profit  much  by 
the  mists.  Abingdon  is  higher,  and  with  Bindloe  shows  a  certain 
proportion  of  green.  No  land  shells  are  known  from  Tower  and 
Abingdon.    From  Bindloe  only  the  following  are  yet  reported : 

Bulimulua  DarvAni,  Auricula  stagnalia^  Pedipes  angulattis. 

From  the  central  group  come : — Bulimulus  Wo^i,  B.  duncanua^ 
B.  ealvus,  B.  jaeobi,  B.  jaeobi  var.  cinereuSf  B.  olla,  B.  Tanneri, 
B,  unifaeciatuB,  B,  Simrothi,  B.  n.  sp.,  near  to  Habeli,  B,  rugiferus,* 
B,  Beibisehif  B.  nenoticus,  Troehombrpka  Bauri^  Pupa  elaum. 
Pupa  Wolfiif  Succinea  Bettiif  Sueeinea  eorbis,  Leptinaria  chatha^ 
mensiSf  Leptinaria  sp.  larger  than  chathamensiSf  Helicina  ncsiotica. 

In  all  21  forms,  of  which  none  is  common  to  the  northeastern 
group  of  islands ;  14  are  peculiar  or  not  yet  reported  from  either 
the  northeastern  or  southeastern  group  of  islands ;  one  is  of  doubt- 
ful locality  but  provisionally  placed  here  on  account  of  its  similar- 
ity to  B.  rugijerus ;  and  the  remaining  six  are  common  to  the  south- 
eastern group.     Onchidium  is  not  counted. 

In  the  southeastern  group  are  found  thirty-three  forms  (not  count- 
ing Onchidium),  of  which  the  following  are  peculiar  to,  or  not  yet 
found  outside  of  this  group  of  islands : — Bulimulus  nuxy  B.  achateUi' 
nuSf  B.  ruguloauSf  B,  nudua,  B.  planoapira,  B.  ustulatuSf  B.  escharU 
ferus  and  var.  ventrotua,  B,  galapaganua,  B,  perspeciivus,  B.  jaeobi 
var.  aeutun,  B.  nucula,  B.  amadroides,  B.  curium,  B.  Bauri,  B» 
canaliferua,  B,  chemniizioides,B,  Habeli,  Vitrea  chaihamensis,  Conulua 
galapaganua,  Succinea  producta,  S.  breviar. 

To  which  may  be  added: — Melampus  trilineatus,  Tralia  pana- 
mensis,  Williamia  peltoides,  Stphonaria  gigas. 

Omitting  the  AuriculidcR  and  Siphonariida^,  we  have  as  supposed 
peculiar  forms  in  each  group  of  islands,  twenty-one  characteristic  of 
the  southeastern,  fourteen  from  the  central  and  one  from  the  north- 
eastern group  of  islands,  which  agrees  well  with  the  hypothesis  that 
the  species  originated  with  forms  brought  by  winds  and  currents 
which  impinge  first  on  the  southeastern  group. 
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Od  the  other  hand,  it  ie  certain  that  the  Boutheasteru  islanda  are 
much  better  knovn  than  either  of  the  other  groups  and  that  the  area 
and  fertUit}'  of  the  central  group  are  Buch  that  there  is  every  reason 
to  suppose  many  more  forms  remain  to  he  discovered  there,  perhaps 
including  some  of  those  so  far  known  only  from  the  southeastern 
islands.  Prudence  strongly  urges  that  we  know  too  little  of  the 
moliuak  fauna  yet  to  intelligently  discuss  its  inter-island  distribution. 

Taking  the  forms  enumerated  in  the  table  showing  the  distribu- 
tion of  the  species  and  omitting  the  Onehidium  and  species  of  Aurie- 
ttlida  and  Siphontxriida,  all  of  which  are  denizens  of  the  salt  marshes 
or  beacbes,  we  have  forty-six,  of  which  fifteen  are  found  on  more 
than  one  island,  five  on  more  than  two  islands  and  three  are 
found  without  material  change  on  four  islands ;  all  of  the  latter  are 
found  in  both  the  central  and  soutbeastem  groups  of  islands.  One 
of  the  species,  and  perhaps  two,  are  probably  common  to  the  main- 
land of  South  America  as  well  as  the  Galapagos,  and  all  of  them 
doubtless  have  been  derived  from  the  fauna  of  the  Panamic  and 
South  American  re^on. 

The  following  table  will  show  the  distribution  of  the  various  spe- 
cies among  the  several  islands,  as  far  as  known,  their  presence  being 
indicated  by  an  initial  letter  in  the  column  devoted  to  the  island 
concerned.  A,  stands  for  the  Albatross  expedition;  B,  for  Dr. 
Baur;  C,  for  Hugh  Cuming;  D,  for  Darwin  ;  H,  for  Dr.  Habel ; 
K,  for  Rellett  and  Wood ;  P,  for  the  Peterel,  Captain  Cookson ;  and 
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of  a  person  sufficieotlf  expert  to  recognize  the  ipecies  wheD  col- 
leoted,  and  to  collect  with  judgment  in  all  the  zones.  Dead  sped- 
mens  are  so  easily  carried  down  hill  by  wind  or  temporary  rills  of 
water  in  the  nuny  season,  or  transported  and  dropped  by  birds  in 
places  which  they  did  not  originally  inhabit,  that  no  weight  can  be 
given  to  the  place  of  tbar  occurrence  in  such  a  discnsMon  aa  this. 
In  regard  to  some  of  the  species,  do  information  is  available ;  some 
of  the  others  have  been  collected  in  a  dead  condition  from  the  dry 
zone  below  800  feet,  which  are  known  to  live  in  the  wooded  zone 
above,  bence  these  may  be  eliminated  from  the  local  population  of 
the  dry  zone.  Making  such  eliminations,  the  known  population  of 
the  dry,  the  wooded  and  the  grassy  upper  plateau  regions,  respec* 
lively,  are  as  follows : 


Bulimulm    Wol/i. 

B.  galapaganus. 

B.  pertpeetivua. 

S.  wtulattu. 

Pupa  clauM. 

B.  cahut. 

P.  muniia. 

WOODED    ZOBE. 

B■ulimul^^t  nvx 

and  varieties. 

B. 

vnifateiaius,           Suocinea  BettH. 

B.  Bauri.                   S.  brevior. 

B.  jaeobi. 
B.  acutug. 

B. 
B. 

eanaliferw.            S.  prodwta. 

chemnlUioides.         Leoiiiiaria  ehalhaniensU. 
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-oration  with  rather  conspicuous  peripheral  color  bands  (forming  a 
•combination  not  unlike  the  reddish  streaked  lavas  and  hence,  possi- 
bly protective) ;  and  lastly  3.  To  a  rugose,  peculiar  crenulation  or 
wrinkling  of  the  surface  of  those  species  not  characteristically 
^amooth.  This  last  character  which,  for  reasons  which  will  presently 
be  shown,  is  correlated  with  aridity  or  alkalinity  of  environment, 
may  be  regarded  as  having  been  impressed  upon  species  which  first 
gained  a  foothold  in  the  arid  region  and  as  having  persisted  to  some 
•extent  in  their  descendants  when  the  latter  succeeded  in  reaching 
the  upper  and  more  congenial  zones  of  the  islands.  It  is  character- 
istically developed  in  the  following  species :  Bulimulus  Darwini, 
nenotieus  and  Wolfi,  Bulimulus  sculpturaivs,  Bulimulus  rugijerui, 
partially  in  Bulimulus  Simrothi,  and  traces  of  it  are  perceptible  in 
uBome  specimens  of  Bulimulus  Bauri,  The  external  appearance  is 
auch  as  to  suggest  that  the  shell  when  soft,  had  been  pecked  at  with 
a  pointed  object,  leaving  small  irregular  depressions  scattered  more 
-or  less  closely  over  the  surface.  It  never  appears  in  the  nuclear 
whorls,  rarely  in  the  earlier  ones  following  the  nucleus,  and,  when 
a  sufficient  number  of  specimens  b  examined,  some  will  be  found 
in  each  species  which  do  not  exhibit  it.  The  latter  often  look  very 
unlike  the  commoner  form  of  the  species,  and,  by  those  unacquainted 
^th  the  relation  between  them  and  unsuppiied  with  a  sufficiently 
large  series  for  study,  might  easily  be  regarded  as  specifically  dis- 
tinct. 

The  wrinkling  or  indenting  of  the  surface  is  distinct  from  the 
longitudinal  turgid  plications,  or  narrow  warty  prominences  seen  in 
Bulimulus  nua  var.  inerassatua,  Bulimulus  rugulosus  and  B.  plana* 
spira;  nor  is  it  the  same  as  the  granular  sculpture  found  in  the  two 
last  mentioned  species,  in  some  specimens  of  Bulimulus  jacobi  and 
in  cinereus,  B,  Simrothi,  rugiferus,  and  numerous  Lower  Californian 
and  Peruvian  arid  region  species,  such  as  B.  proteus  and  B,  monte- 
zuma.  This  sculpture  is  more  ancient  in  the  history  of  the  group, 
its  elements  may  often  be  detected  on  the  nuclear  whorls  and  their 
subsequent  development  on  later  turns  is  often  correlated  with  the 
presence  of  epidermal  cirrhi  or  hairs,  sometimes  numerous  enough 
to  form  veritable  fringes.  Something  of  this  is  visible  in  a  perfectly 
preserved  young  B,  Simrothi ;  in  the  full  grown  shell  the  delicate 
hairs  have  fallen  or  been  lost  through  abrasion.  Nevertheless,  the 
extra  development  of  this  and  the  above  mentioned  plicate  sculpture 
are  generally  associated  in  arid  regions  with  the  dryness,  and  in  moist 
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r^ioQB  with  the  presence  of  some  alkaline  salt,  which  accentuates  the 
action  of  those  factors  in  the  oi^auUm  which  are  concerned  in  the 
formation  of  the  minor  irregularities  of  the  shell  surface.  Theman- 
oer  in  which  this  is  brought  about  is  one  of  the  prettiest  illustrations 
<^  the  direct  action  of  the  environment  which  I  know,  and  seetna  to 
be  sufficiently  eetabliahed  hy  both  geological  and  physiological  evi> 
deuce. 

In  the  arid  region  of  the  far  west,  especially  in  the  desiccated  lake 
basins  of  Utah,  Nevada  and  California,  it  has  long  been  observed  by 
the  writer,  Dr.  R.  E.  C.  Stearns  and  others,  that  in  the  successive 
beds  of  fresh  water  marl,  which  the  now  dried  up  lakes  deposited  in 
Pliocene  and  Pleistocene  times,  the  shells  indicate  a  progressive 
change  in  surface  characters  as  the  alkalinity  of  the  water  increased, 
undl  at  last  the  amount  of  alkali  became  so  great  that  the  mollusks 
were  exterminated  or  found  a  precarious  refuge  in  the  fresh  water 
streams  which  fell  into  the  basins  in  question.  The  shells,  without 
regard  to  genus  or  systematic  relations,  showed  a  unanimous  ten- 
dency to  become  ridged,  plicated  or  rugoee ;  the  regularity  of  the 
gastropod  coil  was  interfered  with,  abnormalities  became  more  com- 
mon, and,  toward  the  last,  almost  general.  Projecting  sculpture, 
spiral  threading,  cannn,  ribleta,  etc.,  were  exa^erated ;  size  gener^ 
ally  diminished,  the  height  of  the  spire  relatively  to  the  diameter 
became  less,  and  general  degeneration  curiously  combined  with  ex- 
treme accentuation  and  irregularity  of  surface  characters.  Some- 
thing of  the  same  sort  is  visible  at  the  present  time  in  the  shells  of 
fresh  water  gastropods  in  the  irrigating  ditches  of  farms  in   the 
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surface  and  the  edge  of  the  mantle.     The  process  is  not  absolutely 
continuous,  but  is  carried  on  at  more  or  less  frequent  intervals  when 
the  animal  is  in  a  state  of  rest.    At  times  when  deposition  is  going 
on,  the  margin  of  the  mantle  is  in  a  more  extended  state  than  usual, 
reaching  to  a  point  where  the  extremely  thin  and  delicate  mem- 
brane is  in  contact  with  the  extremest  margin  of  the  already  formed 
shell.    The  glandular  epithelium  of  the  edge  of  the  mantle  secretes 
less  lime  than  that  of  the  surface  behind  it,  and  is  chiefly  responsi- 
ble for  the  periostracum  of  the  shell,  while  the  rest  of  the  mantle 
has  the  task  of  secreting  the  more  limy  matter  which  makes  up  the 
bulk  of  the  calcified  shell.     As  the  margin  expands  or  contracts 
over  the  still  viscous  secretion,  the  ornamentation  of  the  mantle 
edge,  cilia,  papillie,  fringes,  etc.,  everything  which  by  its  form  or 
bulk  varies  the  flatness  of  the  filmy  membrane  itself,  mechanically 
influences  the  form  of  the  surface  over  which  it  passes,  as  the  teeth 
of  a  rake  leave  shallow  furrows  over  the  gravel  of  a  garden  walk. 
Essentially  in  this  way  are  the  spiral  striae,  the  revolving  threads 
and  similar  ornamentation  developed  on  the  surface  of  a  fresh  water 
*  gastropod.    The  transverse  sculpture,  usually  known  as  incremental 
lines,  arises  from  the  periodicity  of  secretion,  while  ribbing  or  spin- 
ose  ornamentation  originates  in  a  periodic  turgidity  of  the  mantle 
(how  induced  normally  is  not  known)  which  rhythmically  afieots 
that  organ,  and  by  its  tidal  rise  and  subsidence  causes  the  shell 
secreted  during  such  epochs  to  be  more  inflated  or  capacious  than 
at  the  corresponding  intervals.     These  features  and  modes  of  growth 
can  be  observed  in  an  aquarium  with  the  more  common  fresh  water 
gastropods. 

It  is  a  matter  of  common  observation  that  alkaline  salts,  dust  and 
dryness  are  very  inimical  to  land  and  fresh  water  mollusks.  Salts  of 
chlorine  and  lime  or  soda  will  destroy  slugs  or  snails  subjected  to 
their  influence ;  the  creature  exudes  a  copious  protective  mucus  up 
to  a  point  when  exhaustion  results  and  death  soon  follows.  The  tis- 
sues under  the  action  of  such  agents  contract  violently,  shrivel,  and 
finally  die.  Against  hot  pure  dry  air  and  dust  the  slug  protects 
himself  by  burrowing  and  secreting  a  protective  coccoon  of  limy 
mucus,  which  dries  to  a  leathery  substance  preventing  further  evap- 
oration. The  shell-bearing  snail  retreats  into  its  house  and  closes 
the  door  with  a  succession  of  almost  air-tight  epiphragms  of  which 
the  outer  one,  is  often  applied  to  a  stone,  a  bit  of  bark,  or  the  sur- 
face of  a  tree  or  shrub,  either  on  the  branches  or  leaves.    The  com- 
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atose  condition  which  follows  is  only  broken  up  by  the  presence  of 
moiBture  in  the  air,  which  the  prisoner  perceives  and  takes  advant- 
age of  to-  return  to  active  life.  The  state  of  torpor  may  occasionally 
last  for  years,  but  is  general  among  land  shells  during  the  dry  sea- 
son in  the  tropics  and  during  the  winter  of  the  colder  zones.  Most 
of  the  collections  made  at  the  Galapagos  seem  to  have  been  made  in 
the  dry  season.  This  was  the  case  with  Darwin's  work  and  all  the 
Bulimuli  collected  in  a  living  state  by  Dr.  Baur  retain  the  whole  or 
portions  of  the  epipbragm,  showing  that  they  were  in  retirement 
when  taken  from  the  trees.  If  the  creature,  by  an  early  diminution 
of  humidity,  is  forced  into  its  state  of  hibernation  before  its  normal 
period  cf  growth  is  absolutely  completed,  it  frequently  happens  that 
the  portion  of  the  shell  about  the  aperture  is  irregular  and  bears 
indications  of  having  been  secreted  under  abnormal  conditions.  The 
incremental  rugn  in  the  vicinity  of  the  margin  will  be  exaggerated 
or  crowded,  the  color  of  this  part  of  the  shell  absent  or  different 
from  the  rest,  the  pillar  irregularly  tuberculose  or  keeled  at  the 
base ;  abnormal  thickenings  or  tubercles  may  appear  on  the  outer 
lip  or  on  the  parietal  portion  of  the  aperture,  and  the  margin  of  the 
lip  will  take  on  an  irregular  form,  presumably  to  adapt  itself  to  the 
irregularities  of  the  surface  to  which  the  creature  is  about  to  attach 
itself  for  hibernation.  Reeve's  figure  ofSulimultu  /)arunni  shows 
a  state  of  affairs  such  as  I  have  described,  so  does  the  form  figured 
under  the  name  off.  Smrothi  by  Reibisch,  and  similar  indications 
are  afforded  by  specimens  of  B.  nux,  B.  rugiilonis,  B.  tortuganut  and 
B.  Bauri.    An  understanding  of  these  facta  is  ne(;eaBary  in  order  to 
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by  the  usual  process,  of  the  products  of  secretioD,  to  be  suddenly 
brought  in  contact  with  alkaline  salts  either  as  dust  or  in  solution 
in  the  moisture  about  the  animal,  the  result  will  be  a  sudden  con- 
traction of  the  portion  of  the  mantle  affected,  consequently  the 
mucus  deposit  either  will  not  be  laid  down  evenly  on  the  margin  of 
the  shell  or  its  deposition  may  be  for  the  moment  retarded.  In 
either  case  an  irregularity  will  result.  The  mantle,  turgescent  with 
secretion,  cannot  indefinitely  retain  the  secreted  fluids,  and,  after  a 
time,  even  if  the  alkaline  irritant  is  still  active,  the  mucus  must  be 
exuded.  But  if  this  is  done  by  a  film  of  tissue,  more  or  less  irregu- 
larly contracted,  tlie  deposition  will  be  correspondingly  irregular  in 
its  location.  As  the  epidermis  is  first  laid  down,  and  the  more  cal- 
careous matter  subsequently  upon  its  elastic  surface,  it  follows  that 
an  irregular  surface  of  the  epidermis  will  be  reinforced  by  shelly 
matter  and,  as  it  were,  petrified  in  its  irregularity,  which  will  be 
exhibited  permanently  in  the  external  surface  of  the  shell.  If  a 
minute  process  of  the  mantle  edge  would  normally  produce  a  spiral 
thread  on  the  surface  of  the  shell,  and  its  regular  deposition  is  inter- 
rupted by  the  alkalinity  of  dust,  air  or  moisture  about  it,  the  tissue 
will  be  obliged  to  contract  after  a  short  period  of  expansion,  and  the 
spiral  thread  will  consequently  appear  broken  up  into  a  series  of 
granules.  The  more  violent  the  induced  contraction  the  greater  will 
be  the  amount  of  undeposited  mucus  contained  in  the  respective 
glandular  cells,  and  which  must  be  got  rid  of  at  the  next  period  of 
expansion,  and,  consequently,  the  coarser  will  he  the  granules  formed 
by  its  exudation  at  the  next  opportunity.  The  coil  of  the  shell  is 
determined  partly  by  that  portion  already  existing,  against  which 
the  new  def)osit  must  be  laid  down,  and  partly  by  the  form  and  mass 
of  the  body  of  the  animal  within  the  shell.  The  direction  of  the 
coil  is  a  resultant  of  the  reactions  between  these  two  factors,  guided 
to  a  limited  extent  by  gravity  which  pulls  the  shell,  pendant  from 
the  extruded  animal  to  one  side  or  the  other,  while  the  animal  is 
active.  Yet  as  the  deposition  of  shelly  matter  takes  place  chiefly, 
if  not  entirely,  when  the  animal  is  contracted  and  at  rest,  mostly 
within  the  shell,  it  cannot  he  expected  that  the  action  of  gravity 
should  have  much  influence  on  the  form  of  the  shell.  But,  if  the 
growth  of  the  soft  parts  be  accelerated  so  that  they  increase  in  length 
of  coil  disproportionately  to  the  growth  of  the  shell,  the  direction  of 
the  coil  is  correspondingly  less  dependent  on  the  form  of  the  existing 
whorls  and  more  dependent  on  the  posture  assumed  by  the  extruded 
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soft  parts,  so  that  if  the  suggested  growth  be  sudden,  as  if  forming 
a  climax  during  which  matarlty  is  rapidly  assumed  (a  state  of  things 
readily  induced  by  changes  in  the  reproductive  organs  and  the  ripen- 
ing of  their  contents),  a  sudden  change  in  the  direction  and  form 
of  the  whorl  may  be  induced  dynamically.  This  is  what  I  believe 
takes  place  in  such  forms  as  Holo^pira,  Cylindrella  and  various 
Cyelottomatida.  If  we  picture  the  animal  on  a  twig,  holding  on  by 
the  foot  and  partially  retracted,  the  spire  heavy  with  contained  ova 
and  the  animal  at  rest,  pending  secretion  of  shell  matter,  it  is  easy 
to  imagine  the  manner  in  which  the  mature  aperture  may  be  built 
up  on  the  margin  of  a  perpendicularly  pendant  immature  shell, 
without  following  the  cycloidal  curve  of  the  earlier  whorls. 

The  infiuence  of  a  very  dry  warm  atmosphere  on  the  expanded 
mantle  will  he  analogous  to  that  of  alkaline  matter,  but  likely  to 
act  with  less  irregularity.  A  particle  of  alkaline  dust  might  affect 
a  small  part  of  the  margin  of  the  mautle  and  not  the  rest,  while  the 
air  might  be  expected  to  act  on  the  whole  expanded  margin.  It  is 
probable  even  then,  however,  that  some  portions  of  the  edge  might 
dry  quicker  than  others  and  more  or  less  irregularity  would  almost 
certainly  result.  Of  course,  if  the  margin  of  the  mantle  were  lo  be- 
come actually  desiccated,  secretion  would  cease  and  could  not  go  on 
again  until  the  dry  tissue  had  been  cast  off  and  replaced.  But  it  is 
probable  that  the  tissue  is  too  sensitive  for  such  an  event  to  occur 
under  ordinary  conditions.  It  would  probably  operate  so  that  when 
the  animal  felt  the  mantle  becoming  uncomfortably  dry,  it  would 
simply  retract,  and  temporarily  cease  secretion  as  in  the  presence  of 
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developed  and  deposited  in  the  early  part  of  the  wet  season.  The 
nuclear  portion  of  the  nhell  presents  the  features  so  characteristic  of 
many  continental  Bulimvli  in  tliatthe  first  whorl  is  angulated  above 
and  the  vertex  is  consequently  concave  or  even  funicular.  The  sur- 
face of  the  nucleus  is  evenly,  closely,  transversely  ribbed,  with  fine 
spiral  strise  perceptible  between  the  ribs  upon  magnification.  The 
sculpture  of  the  nuclear  whorl  merges  gradually  into  that  of  the 
succeeding  whorls,  the  ribbing  becoming  finer  until  it  is  lost  in  the 
incremental  sculpture.  The  spiral  strise  become  stronger  and  prac- 
tically cover  the  whole  shell.  Four  delicate,  fine  spiral  threads  are 
evenly  spaced  on  the  whorls  between  the  periphery  and  the  suture, 
somewhat  broken  by  thq  rather  regularly  spaced  incremental  eleva- 
ted lines.  Where  the  two  intersect,  the  epidermis  is  raised  in  micro- 
scopic cilia  only  visible  in  finely  preserved  young  specimens.  In 
this  condition  there  are  four  or  ^ve  whorls  besides  the  nucleus. 
They  are  of  a  reddish-brown  with  a  pale  olive-greenish  narrow 
peripheral  band.  Up  to  this  point,  unless  it  be  that  the  shell  is 
slightly  narrower,  the  species  is  indistinguishable  from  B.  um/o^cta- 
iu8.  About  this  time,  earlier  in  some  later  in  others,  the  peculiar 
indented  irregularities  of  the  surface  begin  to  appear ;  at  first  exag- 
gerated slightly  irregular  incremental  lines,  then  irregular  broken 
surface  markings  recalling  rusted  metal  which  has  been  cleaned  but 
preserves  the  maculse  of  oxidation.  Finally  the  aperture  shows  a 
slightly  reflected  lip,  a  pillar  thickened,  keeled  at  the  base,  tubercu- 
lar with  a  single  tubercle  set  anywhere  along  its  length  ;  the  outer 
lip  with  one  or  two  adjacent  tubercles,  the  umbilicus  from  large  and 
ample  to  very  contracted,  almost  closed. 

The  peripheral  band  persists  in  some  cases;  the  warty  prominen- 
ces are  whiter  than  the  shell  normally  would  be,  having  a  bleached 
aspect.  I  should  read  the  developmental  history  of  this  species  gen- 
erally as  follows :  The  species  sprang  from  a  form  not  unlike  B. 
Xantusii  of  Lower  California,  the  superficially  more  similar  Peru- 
vian B.  rhodacme  and  pruinosus  having  a  diflerent  nucleus.  The 
ova  hatching  in  the  height  of  the  rainy  season  grew  normally,  and, 
if  the  rainy  season  had  been  long  enough,  would  have  developed  into 
shells  with  the  color  and  sculpture  of  B.  wiifasciatus  and  the  form 
of  a  small  slender  B,  jacobi  Some  of  the  specimens  almost  attain 
this  ideal.  Toward  the  end  of  the  season  either  occasional  hot  spells 
or  the  influence  of  salts  leached  out  of  the  decomposed  lava  soil  by 
Che  rains  began  to  eflect  the  growing  shells,  some  more  and  some  less, 
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and  continued  to  do  so  until  tbe^  completed  their  Bfaella,  or  were 
forced,  immature,  to  go  into  hibernatjon.  Completing  their  Bhelie 
under  pressure  and  adfected  by  the  environment  the  thickening  of 
the  aperture  was  more  or  less  irregularly  deposited,  and  the  excess 
of  shell  matter  appears  in  the  form  of  tubercles  or  lumps  of  callus 
disposed  about  the  aperture.  As  might  be  expected,  so  far  as  we 
know  the  atus  of  the  various  species,  these  peculiar  deformations 
occur  cbiefijr  among  the  species  of  the  dry  zone  below  or  the  grassy 
zone  above,-  the  conditions  of  the  intermediate  wooded  zone  are 
probably  more  uniform,  or,  perhaps,  species  living  on  the  ground  or 
on  low  herbage  are  more  likely  to  be  affected  by  alkaline  efflores- 
cences than  those  which  live  at  a  greater  height  on  trees  and  shrubs. 
If  these  views  are  correct,  we  should  expect  to  find  analogous 
effects  produced  on  similar  moUusks  in  similar  situations  throughout 
the  world.  They  should  be  produced  without  reference  to  the  line  of 
descent  of  the  Species,  that  is,  species  of  the  European  Bulimimu  or 
the  African  Achatina  should  in  analogous  situations  exhibit  practi- 
cally the  same  sort  of  deformation  as  has  just  been  descril>ed  in  spe- 
cies of  Bulimulut  isolated  on  the  Galapagos.  Is  this  the  caseT 
Analogous  situations  are  not  very  numerous.  Wanted,  an  island 
habitat  with  volcanic  rocks,  a  climal«  combining  periodical  dryness  ' 
with  occasional  wet  mists  and  a  regular  rainy  season.  In  the 
Hawaiian  Islands  we  have  something  of  the  sort,  but,  owing  to  their 
larger  size,  there  is  a  much  more  continuooe  flow  of  water  in  btreams. 


1896.]  NATURAL  8CIENCBB  OF  PHILADELPHIA.  415 

2.  B,  (  Tomigerus  f)  Bamagei  Smith. 

3.  B.  (Bulimulus)  Bidleyi  Smith. 

4.  Pupa  solitaria  Smith. 

5.  Stetiogyra  (  Opeas)  octanoidea  C.  B.  Ads. 

6.  S.  (  Opeow)  iubula  Pfr. 

7.  S.  (  Opeaa)  Beckiana  Pfr.  var. 

This  fauna  is  of  South  American  type.  While  there  are  some 
Australasian  forms  which  recall  Polygyratia  in  their  shell  charao- 
ters,  their  anatomy  b  still  unknown.  The  nearest  relatives  of  this 
species  appear  to  be  the  continental  H,  pollodonta  Orbigny,  and  such 
forms  as  H,  endodonta  of  Ecuador.  It  is  curious  that  the  Helices 
of  oceanic  islands  so  frequently  belong  to  groups  which  have  the 
throat  of  the  shell  armed  with  spiral  lamellae,  and  the  fact  will  be 
considered  later  in  connection  with  the  St.  Helena  fauna.  None  has 
yet  been  described  from  the  Galapagos,  yet  one  cannot  help  wonder- 
ing if  the  Helix  not  specifically  named,  found  by  Darwin,  and  sup- 
posed by  Cuming  and  himself  to  be  identical  with  a  Tahitian  spe- 
cies, might  not  have  been  of  this  type.  It  is  obvious  that  the 
Noronha  fauna  is  too  small  to  admit  of  basing  much  upon  its  char- 
acters, but  small  as  it  is,  they  are  quite  suggestive.  The  second 
species  is  referred  with  some  doubt  to  Tomigerua  by  Smith.  It 
seems  to  the  writer  that  the  doubt  is  well  founded,  and  that  the 
curious  species  in  question  is  hardly  more  different  from  B.  Ridleyi 
than  B,  Darwini  is  from  B.jacobi  or  Simrothi, 

Bulimulus  Ridleyi  is  fuscous  with  a  pale  peripheral  line.  The 
incremental  lines  are  cut  by  slender  spiral  strise  and  the  shell  is  umbili 
cated.  The  aperture  recalls  that  of  B,  Simrothi  and  in  some  respects 
that  of  the  fossil  Bulimuli  of  the  Oligocene  silex  beds  of  Tampa, 
Florida.  It  is  found  on  trees  and  under  stones  rather  widely  dis- 
tributed on  the  island.  According  to  Smith  "  It  resembles  some- 
what in  form  certain  species  o£  Fartula;  it  faintly  recalls,  chiefly  on 
account  of  color,  Bulimulus  jacobi  from  the  Galapagos  Islands."  It 
will  be  observed  that  all  the  forms  with  which  it  is  compared  are  of 
insular  habitat,  Florida  in  Oligocene  times  having  been  an  island, 
while  in  the  Oligocene  beds  of  the  continent,  of  the  same  horizon  as 
the  silex  beds,  no  Bulimuli  have  been  found. 

Pupa  solitaria  Smith,  is  so  similar  to  the  variable  P.  Wolfii  Mil- 
ler of  Guayaquil  (P.  munita  and  P,  clausa  Reibisch  of  the  Galapa- 
gos) that,  bearing  in  mind  the  wide  dbpersion  of  these  minute  spe- 
cies, I  strongly  suspect  a  sufficient  number  of  specimens  would 
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demonstrate  their  identity.  The  apecies  of  ^enogyra  are  obviouslj 
W«st  Indian  or  continental  and  call  for  no  Bpecial  remark. 

The  land  shells  of  St.  Helena  have  been  deftcribed  bj  Smith  (P. 
Z.  S.,  1892,  pp.  258-270),  from  collections  by  Captain  W.  H.  Tur- 
ton  R.  E.  The  NatJonnI  Museum  ig  indebted  to  Captain  Turton  for 
a  nearly  complete  series  of  his  St.  Helena  shells,  including  one 
or  two  species  accidentally  introduced  since  the  settlement  of  the 
island.  Theee  have  proved  of  great  value  for  compsrieon,  as  the 
best  figures  &il  to  give  the  peculiarities  of  surface  texture  with 
which,  in  this  discussion,  we  are  largely  concerned.  Omitting  syn- 
onyms, mere  varieties  and  recently  introduced  species,  the  land  shell 
fauna  of  St.  Helena  comprises  four  species  of  helicoid  shells  without 
lamellse,  which  have  been  referred  to  Patula  but  which  may  prove 
to  be  edentulous  apecies  of  Endodonia,  ten'  species  of  Endodonta 
(section  Helenoconeha  Pilsbry)  with  more  or  less  complicated  oral 
lamellffi ;  Aekatina  (^Paehyoiwi)  auri»-vulpina  Dillw.,  and  two  or 
three  related  species ;  Achatina{Cleottyla)  esulataand  »ublruncala; 
BuHmultu  {Fachnodut)  helena  and  two  related  species ;  a  Tomifferut- 
like  shell.  Pupa  (Campo^inntu)  perexilu  (Smith)  Pilabry,  and  two 
minute  species  ot Pupa;  and,  lastly,  three  species  oiSueeinea,  in  all 
twenty-nine  species.  Of  these,  by  the  gradual  desiccation  of  the 
island,  twenty-two  are  become  extinct. 

The  native  forms  found  living  comprise  two  species  of  Endo- 
donta, Faehyottu  melanoidee  and  P.  Twioni,  and  three  species  of 
Surnnea.     The  niolh.sk  fauna   .iS  a  whole,  i^  OtTiuiic.  anJ  s\m 
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timate  structure  of  these  animal  as  related  to  the  conditioDS  in 
which  they  live  is  the  object  of  consideration. 

The  Helices  are  of  less  importance  in  this  discussion  because  we 
do  not  know  what  species  may  be  found  to  inhabit  the  Galapagos  on 
thorough  search.  But  we  may,  in  passing,  note  that  the  species 
have  certain  characteristics  which. are  almost  exclusively  found  in 
members  of  insular  faunas,  of  which  the  most  remarkable  are  the 
parallel  spiral  lamellae  running  inward  from  the  aperture.  They 
are  obviously  protective  and  their  presence  would  suggest  a  peculiar 
enemy,  entering  the  aperture  to  devour  the  inhabitant  of  the  shell, 
as  prevalent  in  island  faunas. 

K  we  examine  Pfeiflfer's  list  of  species  belonging  to  the  section  of 
Patula  called  Endodonta,  to  which  these  Helices  were  referred  by 
him,  we  shall  find  that  of  those  with  basal  lamellse  all  are  insular 
species,  the  largest  body  of  land  to  which  any  species  is  referred  be- 
ing Tasmania.  Of  the  eighteen  forms  with  parietal  lamellse  all  are 
insular  on  tropical  islands  from  New  Caledonia  to  Hawaii.  Of 
those  with  both  parietal  and  basal  lamellse,  omitting  those  described 
from  St.  Helena,  the  entire  thirty- three  species  are  insular  and  from 
mountainous  tropical  islands,  most  of  which  are  known  to  be  vol- 
canic. 

Of  the  other  land  shells  the  singular  Pujoa  or  Tomigerus  perexilU 
appears  to  be  a  local  development,  but  there  are  two  ordinary 
Pupas  one  of  which  is  very  similar  in  its  general  features  and  type 
of  lamellation  to  the  Noronha  and  Galapagos  species,  a  likeness 
already  noted  by  Smith.  The  Succiueas  again,  over  and  above  the 
general  similarity  of  the  species  everywhere,  exhibit  certain  pecu- 
liarities which  appear  to  be  associated  with  an  insular  habitat.  The 
Succinea  bremor  of  the  Galapagos  can  hardly  be  discriminated  from 
S,  helencB  from  St.  Helena.  S.  Bettii  is  parallel  with  S.  pid<i,  and 
S,  Wolfi  with  Bemoniana,  In  endeavoring  to  find,  in  our  large 
collection  of  domestic  and  foreign  Succineas,  some  species  with 
sculptured  surface  to  compare  with  S,  corbis,  the  only  forms  of  the 
kind  which  the  National  Museum  afforded  were  insular,  from  Samoa, 
Martinique,  St.  Helena,  etc.  Doubtless  the  peculiar  vermicular  or 
dichotomous  impressed  lines  which  these  species  show  are  due  to 
causes  similar  to  those  already  described  which  modify  the  surface 
sculpture  in  BuUmulua,  Not  all  them  show  it,  but  those  which  do 
show  it  are,  so  far  as  I  have  yet  observed,  either  insular  or  subjected 
to  locally  arid  conditions.  Those  species  in  which  this  sort  of  sculpt- 
ure has  become  habitual  are  all  insular  and  tropical 
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There  remaio  onl^  the  Bulimoid  forme;  these  heing  mostly  fossil 
have  receiyed  little  attentioD  in  the  usual  works  of  reference.  The 
well  known  Bulimue  aurit-vulpina  of  Dillwyn  (sp.)  was  erected  into 
a  genus  by  Beck  as  early  as  1837  under  the  name  of  Paekyotut.'' 
With  it  Beck  associated  a  number  of  epeciea  of  the  type  of  Bulimue 
bilabialui  Bad  melanoBtomvs,  which  arrangement  was  followed  by 
Pfeifier  and  most  subsequent  writers.  There  are  distinct  points  of 
resemblsDce,  but  these  are  probably  dynamic  rather  than  ontogen- 
etic. To  the  writer  the  relations  of  Paehyohis  are  directly  with  a 
certain  number  of  its  asBociatee  of  St.  Helena. 

The  Bulimiform  Helicaceaof  St.  Helena  may  be  divided  into  two 
groups': — one  (Achatinoid)  typified  by  the  Packyotve  auruvulpxTia 
and  characterized  by  a.  closed  or  nearly  cloied  umbilicus  and  a  cork 
screw  tnUted  axis,  the  other  (Bulimuloid)  by  a  straight  axis  and 
more  or  less  open  umbilicus.  The  last  group  comprises  Bulivmlvs 
Blofieidi  and  Seleamu  of  Forbes  and  B.  helena  Quoy  and  Glaimard. 
The  PMhyotua  group*  comprises  all  the  other  species  of  the  island. 

'  The  t3rpe  waa  wlecCed  from  among  Beck's  species  b;  Gray  in  1847.  In 
I84S  Fischer  de  W&ldheim  named  it  ChiioyMptie. 

'  According  to  Mr.  H.  A.  Pilabrj,  whoae  opinion  on  the  subject  is  entitled 
to  the  greatest  weigbt,  the  two  principal  groups  are  probablj  referable  to  the 
Ackatinitia  (Pachyolui  and  Cliosiyla)  and  tbe  Butimulida  {Pachnodia).  The 
former  would  be  nearest  to   Piridtris,  and  the  latter  to  Paiknodus  as  t/plEed 


would  seem  that  the  affinities  of  the  St.  Helena  fauna  are  West  African,  Ori- 
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Those  who  are  not  accustomed  to  recognize  the  flexibility  of  organ- 
isms nor  to  discriminate  ancestral  from  dynamic  characters  will, 
perhaps,  be  astonished  at  any  arrangement  which  includes  in  one 
group  species  apparently  so  dissimilar  as  auru-vulpina  and  melani- 
oides,  but  I  think  a  little  unprejudiced  study  of  the  specimens,  in 
connection  with  B,  siibplicatus,  will  convince  any  one  of  the  likeli- 
hood of  their  genetic  relationship. 

To  treat  the  simplest  and  smallest  group  first,  we  may  take  theB. 
helena  and  its  allies.  This  species  was  placed  in  the  section  Ncssio- 
tiis  by  Pfeiffer  in  1856  (Mai.  Blatt.,  II,  p.  161);  and  it  is  quite  similar 
in  several  respects  to  some  of  the  Galapagos  species,  but  is  probably 
derived  from  another  shoot  of  the  genus  Bulimuhu,  The  nucleus 
in  this  species,  in  B,  Blofieldi  and  Seleanns,  is  swollen  and  almost 
smooth.  It  has  no  axial  dimple  and  the  surface  seems  not  to  have 
had  any  coarse  sculpture.  The  species  show  the  microscopic  irreg- 
ularity of  the  incremental  lines,  the  undue  thickening  of  the  shell 
and  the  broken  lines  of  spirally  disposed  granulations  which  indicate 
the  influence  of  an  arid  or  alkaline  habitat.  Full  grown  specimens 
generally  show  the  irregularities  of  the  aperture  characteristic  of 
individuals  which  have  been  forced  into  long  continued  hibernation 
before  the  mantle  had  discharged  all  its  surplus  calcareous  salts,  or 
had,  by  reason  of  long  continued  aridity,  to  caulk  the  vicinity  of  the 
aperture  with  shelly  matter  in  order  not  to  be  absolutely  desiccated 
by  evaporation.  These  characters  are  precisely  those  we  find  im- 
posed upon  the  Galapagos,  Lower  California  and  other  arid  region 
species. 

The  Achatinoid  group  though  possessing  many  dynamic  charac- 
ters in  common  is  probably  derived  from  two  sources.  B,  exuUxbuB 
Benson  and  B,  subtruncatus  Smith  have  an  imperforated  twisted 
axis,  a  plump  small  nucleus  followed  by  a  few  small  and  then  sev- 
eral rapidly  enlarging  whorls,  a  flaring  aperture  angulated  below 
and  with  a  keel  or  angle  on  the  edge  of  the  pillar.  They  show  less 
than  any  of  the  others  the  eflects  of  aridity  and  have  rather  thin 
shells.  They  originally  had  translucent  or  brownish  shells  with  a 
pale  tracery  of  opaque  white  or  yellowish.  The  aperture  is  regular 
and  there  is  but  little  callous  deposit.  For  this  section  the  name 
Cleo«tyla  may  be  used.  Its  resemblance  to  Pseudachatina  seems  to 
be  slight  and  superficial. 

The  second  group,  Pachyotus  of  Beck,  with  C.  auris-vulpina  as 
type,  comprises  also  B,  melanimdesj  B.  subplicattu  and  probably  B, 
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Tartoni,  though  the  latter  is  less  certain  luid  maj  posdfaly  beloDgto 
a  third  section.  The  typical  Paehyottu  has  a  dimpled  nucleue, 
though  it  ia  not  keeled  like  that  ot  Natiohu  and  the  Lower  Califor- 
nian  and  Peruviati  BuHtauH.  Id  its  sculpture  the  transverse  pre- 
dominates over  the  spiral.  The  eurface  of  the  shell  13  everynhere 
transversely  wrinkled  and  toward  theauture  is  more  or  leas  gathered 
into  short  rounded  plaits,  stronger  in  thOi.  younger  whorls.  The 
colors  are  dark,  more  or  less  translucent  tessolated  with  paler  opaque 
markings  or  streaks.  The  axis  is  minutely  tubular  and  twisted, 
especially  as  the  last  whorl  is  being  finished  off,  where  at  maturity 
a  plaii  is  more  or  less  distinctly  developed. 

The  aperture  has  asimple,  somewhat  expanded,  more  or  less  thick- 
ened edge,  which,  In  old  specimens  which  have  hihernated,  may 
sbowbeavydeposite  of  callus,  which  is  always  angulated  or  obscurely 
channelled  at  the  base  of  the  pillar.  Bpecimens  which  have  sur- 
vived hibernation  have  the  usual  irregularities  about  the  margin. 
A  careful  inspection  reveals  no  reasons  for  supposing  that  P.  aurie- 
vttlpina  might  not  have  been  the  descendent  of  a  form  like  P. 
melaniindei.  I  have  seen  do  completely  adult  specimens  of  the  lat- 
ter or  of  B.  Turloni,  but  see  no  reason  to  suppose  that  the  lip  would 
not,  under  suitable  conditions,  be  thickened  in  them  as  it  is  in 
P.  subplieatut.  Perhaps  at  prewnt  P.  melanioidet  inhabits  a  region 
where  it  does  not  now  sufier  from  aridity,  which  would  account  for 
the  difference  in  the  deposit  about  the  mouth.     It  is  well  known 
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extinct  species,  it  is  highly  probable  that  this  island  was  never 
wooded  and  has  always  been  much  dryer  than  St.  Helena. 

It  would  carry  us  too  far  afield  to  undertake  a  discussion  of  the 
characteristics  of  the  terrestrial  moUusk  fauna  of  those  Pacific 
islands  which  by  their  elevated  and  volcanic  character  and  geo- 
graphic situation  might  be  comparable  with  those  we  have  already 
reviewed.  A  comparison  of  other  highland  subtropical  faunas  where 
the  situation  is  complicated  by  seasonal  or  general  aridity,  will 
throw  much  light  on  the  principles  involved.  I  have  elsewhere 
examined  the  Lower  Califomian  Bulimuli  (Proc.  U.  S.  Nat.  Mus., 
1893)  a  group  which,  like  that  of  the  highlands  of  Peru  and  Chili, 
ofifers  an  excellent  field  for  study.  But  the  absence  of  detailed  knowl- 
edge of  the  situs  afifected  by  the  several  species  is  a  great  drawback 
to  safe  generalization.  A  species  which  spends  its  existence  bur- 
rowing in  the  succulent  fronds  of  cactuses  can  hardly  be  said  to  be 
subject  to  arid  conditions,  even  if  the  cactus  stands  in  a  desert,  and 
similar  doubts  and  difficulties  are  encountered  at  every  turn,  when 
one  would  investigate  a  general  question  of  this  kind.  On  isolated 
islands  like  the  Galapagos  and  St.  Helena,  the  conditions  are  com- 
paratively simple,  but  on  the  continents  it  is  different,  and  there  the 
complexity  of  conditions  is  too  great  to  allow  us  with  safety  to  take 
much  for  granted. 

Fischer  has  pointed  out  that  existing  faunas  are  most  nearly 
related  to  the  antecedent  tertiary  faunas  of  the  same  region  (Man. 
Conch.,  p.  118),  the  writer  has  shown  that  this  is  true  for  the  Amer- 
ican and  Antillean  regions,  and  others  have  recognized  the  same 
truth  in  other  parts  of  the  world.  In  pursuance  of  the  same  idea, 
the  writer  believes  that,  in  the  majority  of  cases,  a  circumscribed 
local  fauna  of  land  shells  will  be  found  in  the  main  to  be  most 
nearly  related  to  geographically  adjacent  groups  from  which  it  has 
probably  been  derived  ;  that  the  conditions  of  the  environment  are 
capable  of  inducing  directly  and  without  the  aid  of  natural  or  any 
other  kind  of  selection,  certain  changes  in  the  form  and  surface 
characters  which,  on  the  present  basis  of  classification,  are  generally 
taken  as  of  systematic  value ;  that  these  characteristics  may  be  so 
loosely  worn  as  to  dbappear  in  the  individual  or  in  the  whole  group 
if  the  pressure  of  the  environment  inducing  them  be  altered  or  re- 
moved ;  that  in  time,  and  especially  if  the  characters  be  of  useful 
nature,  they  may  become  fixed  by  hereditary,  transmission  or  natural 
selection,  or  both  combined ;  that  similar  factors  in  the  environ- 
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inent  if  not  too  iatimately  complicated  with  others,  will  produce  in 
orgsniama  of  the  same  general  nature  similar  results  wherever  8itua< 
ted;  and,  lastly,  that  the  resulting  features  gtrikingly  similar 
though  they  may  be,  are,  conversely,  no  evidence  of  ontogenetic 
relationship.  In  auy  census  undertalteii  with  a  view  to  determin- 
ing systematic  relationship,  such  char&cterB  must  be  eliminated  in 
order  to  avoid  an  erroneous  concluBion. 

It  is  only  by  close  and  minuU  study  of  the  details  of  the  situs  of 
species  and  of  their  minor,  though  by  no  means  unimportant,  char- 
acters of  form  and  surface,  that  we  shall  be  able  to  recognize  those 
features  which  may  be  classed  as  dynamic  as  opposed  to  those  which 
even  if  dynamic  also  in  their  ultimate  origin,  have  become  geneti* 
cally  constant.  The  noxious  and  stupefying  multiplication  of  spe- 
cific names,  which  has  been  characteristic  of  a  certain  school  of 
workers  during  the  last  twenty  years,  could  never  have  gained  scien- 
tific recognition  had  there  been  any  general  appreciation  of  the 
extent  to  which  dynamic  modifications  affect  all  organisms.  It  is 
much  easier  to  describe  and  name  a  character  thau  it  is  to  search 
out  its  reason  for  existence.  It  is  even  easier,  with  proper  appara- 
tus, to  count  the  cells  in  an  organism  of  moderate  size  than  it  b  to 
recognize  and  discriminate  the  influence  of  the  environment  upon 
the  organic  total  of  those  cells.  By  inspecting  the  fragments  of  a 
building  one  may  learn  something  of  construction,  but  it  is  only  by 
contemplating  it  as  a  whole  that  the  higher  elements  of  architecture 
can  be  recognized. 

Recognizing  the  imperfection  and  inadequacy  of  our  knowledge. 
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C.  What  results  in  the  shape  of  dynamic  modifications  may  be 
anticipated  ? 

Answer. — The  first  result  of  room  to  spread,  safety  and  plenty  of 
foody  would  be  to  release  the  species  from  the  shackles  of  the  en- 
vironment from  which  they  had  been  transplanted  and  to  promote 
general  variability. 

(Ex.  Wonderful  variability  of  insular  shell  faunas,  such  as  those 
of  Madeira,  Galapagos  and  St.  Helena  Islands). 

Secondly,  the  particular  features  likely  to  indicate  local  dynamic 
influence  under  the  assumed  conditions  would  be: 

On  the  surface :  wrinkling,  corrugation  or  shagreening. 

(Ex.  The  great  majority  of  land  shells  in  such  situations,  as  the 
Helicidcd  in  Madeira,  the  Bulimuli  in  the  Galapagos,  Siuxinea  in 
many  islands,  etc.). 

At  the  suture:  plaiting  or  wrinkling  more  or  less  rhythmical. 

(Ex.  B,  achatellinus  Forbes  and  B.  nux  Brod.  of  the  Galapagos ; 
many  Achaiinella  ;  all  the  Pachyotis,  etc.). 

At  the  vertex:  loose  coiling  or  dimpling  of  the  nuclear  coil. 

(Ex.  Bulimuli  of  Lower  California,  Galapagos,  Peru,  St.  Helena, 
etc.). 

Of  the  axis :  Exhibition  of  a  tendency  to  irregularity,  cork  screw 
twisting,  or  outward  (internal  to  the  tube  of  the  axis,  but  external 
to  the  tube  of  the  shell)  grooving  in  shells  of  elongated  form,  result- 
ing in  a  tendency  to  form  an  angle  or  keel  at  the  anterior  edge  of 
the  pillar  within  the  aperture  and  an  obscure  channel  at  its  extrem- 
ity. 

(Ex.  All  the  Pachyotis,  many  of  the  Ncesioti,  Cleostyla,  Pleura- 
pyrguSf  Achaiinella,  etc.). 

Of  the  aperture:  Thickening  of  the  margin  in  connection  with 
hibernation,  the  formation  of  ill  defined  tubercles  on  the  lips  or  par- 
ies, irregularity  of  the  margin  with  respect  to  the  plane  of  incre- 
ment, and  a  tendency  to  contraction  at  the  full  grown  aperture  dur- 
ing or  after  hibernation. 

(Ex.  PachyotuSy  many  Ncesioti,  some  Bulimuli  of  Lower  Califor- 
nia, etc.). 

Of  these  characters  some  are  more  likely  than  others  to  be  selected 
as  beneficial  to  the  species,  and  these  relate  chiefly  to  general  form 
and  coloration.  In  the  matter  of  form  the  particular  situs  of  the 
species  has  a  preponderating  influence,  small  and  slender  shells  be- 
ing easier  to  manage  in  the  narrow  fissures  under  stones  frequented 
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by  many  Bpedea;  ehort  and  atout  forroa  apparently  Bucceeding  bet- 
ter among  dead  leaves  and  the  short  herbage  in  stony  places,  vhile 
more  elongated  medium-Bized  formg  are  more  in  vogue  among  those 
which  live  on  trees  and  high  shrubs.  It  may  also  be  the  case  that 
when  hibernating,  affixed  to  a  branch  or  leafstalk,  a  form  simulat- 
ing a  hud  or  spine  would  to  a  certain  extent  be  protected  from 
thrushes  and  other  moUusk-eating  birds. 

In  the  matter  of  color,  selection  undoubtedly  has  much  influence. 
Subtranslucent  browns  and  pinkish  flesh-color  harmoaize  with  dead 
leaves,  and  the  opaque  tracery  of  yellowish  streaks  so  common  on  the 
ground  loving  species  obviously  adds  to  the  difficulty  of  recognizing 
the  snail  in  such  localities.  Among  the  lava  rocks  sienna  browns 
flecked  with  white  are  common  and  unquestionably  protective.  On 
trees  everywhere  tbe  tendency  is  to  spiral  stripes  of  color,  the  sur- 
face is  frequently  more  polished,  the  color  brighter,  with  a  tendency 
to  the  development  of  green  among  the  colors,  which  is,  so  far  as  I 
know,  never  found  in  species  living  on  the  ground.  In  Achatinella 
these  t«ndencies  may  be  studied  with  advantage,  and  they  can  he 
reoognized  in  the  Nastoti  and  other  BuUmuli  almost  everywhere. 
They  are  recognizable  also  among  the  Helices.  In  insular  faunas 
the  Helices  which  seem  to  persist  most  eflecCively  are  small  with 
many  whorls,  a  wrinkled  surface,  yellowish  or  olive  coloration  often 
with  reddish  radiating  flecks  when  fresh,  or  wholly  reddish-brown. 
Many  of  them  have  a  protective  armature  of  lamellte  obstructing 
the  aperture,  perhap  against  the  hard  round-bodied  millipedes,  like 
Juli»,  which  eat  snails  and  are  not  uncommon  in  insular  faunas. 
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There  is  no  reason  why  such  exceptional  forms  should  maintain 
themselveSy  unless  there  is  a  niche  in  the  environment  which  they 
are  especially  qualified  to  fill. 

The  small  ZonittdcB,  commonly  known  as  Hyalinia,  Oonulus,  etc., 
are  especially  fitted  by  their  size  and  lightness  to  be  transported  by 
winds,  adhering  to  dead  leaves  or  other  light  objects.  They  are  also 
well-adapted  to  maintain  themselves  under  adverse  circumstances, 
excepting  against  extreme  aridity.  Consequently  it  is  not  surpris- 
ing that  they,  and  the  small  Pupidcd  of  which  the  same  is  true, 
should  be  found  as  members  of  nearly  all  insular  faunas  where  many 
other  common  types  are  wanting. 

Other  small,  thin  and  light  shells  like  LepUnaria,  Balea,  Subu- 
Una,  etc.,  are  so  easily  transported  that  their  presence  in  insular 
faunas  excites  no  surprise,  though  the  mystery  as  to  how  any  of 
these  shells  reached  their  present  habitat  remains  as  provoking  as 
ever.  The  distribution  of  land  shells  is  full  of  such  mysteries,  to- 
ward the  solution  of  which  so  little  has  been  done.  Thus,  the  Helix 
(Tachea)  suhglobosa  of  Binney  is  apparently  not  distinguishable 
from  the  pale  unicolorate  variety  of  the  H.  horterma  of  Europe  and 
has  been  confidently  asserted  to  have  been  introduced  by  commerce. 
It  is  the  only  representative  of  its  particular  group  in  America,  and 
is  known  only  from  the  extreme  northeastern  border  of  the  United 
States  from  Massachusetts  to  Cape  Breton  Island,  living  everywhere 
close  to  the  sea  or  even  on  small  islands  ofiT  the  coast.  The  suspi- 
cion that  this  species  is  an  importation  is  very  natural,  but  i^ever- 
theless  it  is  found  in  the  clays  of  the  Cbamplain  epoch  of  the  coast 
of  Maine  and  in  prehistoric  shell-heaps  of  the  same  region,  so  that, 
if  it  was  imported,  Leif  Ericsen  had  a  predecessor  in  the  glacial 
epoch.  The  banded  forms  of  hmiensis,  since  imported,  do  well  and 
multiply  varieties  without  difficulty  and  in  profusion.  How  did  it 
happen,  then,  that  the  importer  of  the  suhglobona  brought  only  one 
of  the  rarer  varieties  and  planted  it  along  a  thousand  miles  of 
coast?  And  why  should  it  appear  living  chiefly  on  rocky  islets, 
never  occupied  or  tilled  by  man  ?  The  answer  to  such  questions  in- 
volves matters  of  the  greatest  interest  and  importance  in  the  history 
of  the  distribution  of  life  on  the  globe.  Applied  to  the  Galapagos 
Islands,  it  is  evident  that  occupation,  especially  by  sheep,  will  ren- 
der it  impossible  forever  to  get  any  complete  data.  May  it  not  be 
hoped,  therefore,  that  some  one  will  undertake  to  make  a  thorough 
and  complete  survey  of  the  malacology  of  these  islands  before  it  is 

28 
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too  late.  Tb«  ttud;  of  the  development  of  specific  forraa  can  oerer 
be  made  complete  in  the  Hawuian  Islaade,  because  the  sheep  and 
goat  have  preceded  the  iuTestigator.  There  ia  still  s  chanoe  to  study 
the  problem  in  the  Galapagos  Islands,  and  it  should  not  be  loaL 

SUKKABT  OF  THE  IMXV  SHELL  FADKA  OF  THE  OALAFAOOB 
IBLANDB. 

Snu  liniiniLttl  lauh. 
Stclitit  NAESIOTVS  AOm. 

Naiinttu  Alb«n,  Hdioeen,  p.  162,  1S60.     Tjpe  B.  muc. 

Xki^hieliu  Pfr.,  Venoch  einer  Anordnnng  der  Heliceen  nach  natfirlichMt 
Qrnppen.  MaUk.  Blatter,  II,  p.  160,  1865.  Type  £.  acAaHHtUiMut,  MuUni 
in  Alben,  Ed.  il,  p.  238.  1860  (Sect.  Bttlimimi). 

Omfhaloifyla  H.  &  A.  Adams,  Qea.  Bee.  Holl.,  li,  p.  161,  1866;  not  of 
Schleater,  Bjit.  V«n.,  p.  7. 1838. 

JVaiata  Hartou,  in  Albere,  ed.  Ei,  pp.  220-21,  1860. 

//aiatm  Qmud,  in  Pfdffer,  Nom.  Hel.  Viv.,  p.  2&4,  1881. 

Ataxut  q>.  Oenin,  cf.  eit^  p.  2S3. 

PtItcosUma  KwluBch  {txparlt)  in  Us,  Abh.  S,  p,  13, 1892. 

The  nomenclature  of  this  section  has  hod  serious  vicissitudes,  as 
indicated  by  the  above  ajnonymy. 

Tbe  group  vas  named  NasMtua  by  Alben  who  gave  no  derivation 
for  it,  though  the  sound  of  the  word  naturally  inclined  the  hearer 
to  suppose  that  it  was  suggested  by  v^irdun^r,  islanders,  and  on  this 
Assumption  von  Martens  proceeded  to  modify  the  spelling  to  Nenotet, 
which  would  be  a  proper  latiniuition  of  that  Greek  word.  There  ia 
no  rule  of  nomenclature  which  authorizes  any  one  to  supply  a  gratu- 
3  derivatiiin  for  a.  wonl  jHibli&Jicd  nilhoiit  any  ;  still  lesa  because 
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•quendy  the  iiectional  name  propoAed  for  it  must  fall  into  the  syn- 
onymy of  that  given  earlier  to  B,  nux  and  its  allies.  It  is  probably 
due  to  the  great  rarity  of  this  species  that  its  situation  in  accepted 
systems  has  not  been  challenged  before  this ;  certainly  if  it  had  been 
as  common  as  B.  nux,  the  facts  could  hardly  have  escaped  attention 
so  long.  I  have  not  found  anywhere  any  reasons  stated  for  putting 
the  species  into  Bultminus  rather  than  Bulimulus  where  it  really 
belongs. 

The  name  Omphaloityla  was  applied  by  Schluter  to  Bulimi  with 
the  pillar  vertically  twisted,  and  his  sole  example  was  the  African 
ahell,  since  better  known  under  the  name  Achatina  udulaia  (Lam.) 
Menke.  It  was  probably  to  some  accidental  confusion  of  the  spe- 
•cies  with  the  Bulimua  tutulatus  Sby.  of  the  Galapagos,  that  is  due 
the  application  by  the  brothers  Adams  of  Schliiter's  name  to  the 
NcBsioH. 

The  type  of  the  section  PeUcostoma  Beibisch,  is  a  Nassiatua  which 
«hows  a  ridge  at  the  base  of  the  pillar  which  gives  a  peculiar  chan- 
nelled aspect  to  the  adjacent  part  of  the  aperture.  This  feature  will 
be  found  more  or  less  distinctly  present  in  some  specimens  of  almost 
4Uiy  Galapagos  species  of  which  a  large  number  is  examined,  show- 
ing that  it  is  dynamic  or  individual,  and  not  of  systematic  value. 
The  second  species  of  this  "  section  "  is  Leptinaria  ehathamenM,  a 
4species  belonging  to  a  totally  distinct  group.  The  nsime.Peleeasloma, 
therefore,  may  be  safely  laid  away  on  the  synonymic  shelf. 

The  question  remains  as  to  whether  the  section  Ncesiotus  has  any 
just  claims  to  be  separated  from  Thaumastiu,  Scutalus  and  other 
nominal  sections  of  Bulimulus  into  which  so  many  diverse  forms 
have  been  gathered.  The  diagnostic  characters  given  by  von  Mar- 
tens in  his  second  edition  of  Albers  are  certainly  not  distinctive  or 
even  characteristic  of  the  whole  group,  or  even  of  several  separate 
species  of  the  same  group.  The  shells  are  by  no  means  always 
*'  aperte  perforata,"  even  in  the  same  species ;  the  columella  is  as 
often  "  plicata "  as  **  recta,"  and  the  peristome,  while  generally 
^'  simplex,"  and  sometimes  "  acutum,"  is  not  seldom  denticulate  or 
tuberculous  and  more  or  less  distinctly  reflected.  The  anatomical 
details,  as  elsewhere  shown,  ofler  no  characters  by  which  the  species 
may  be  differentiated  from  many  of  the  Bulimuli  of  the  mainland. 
The  utmost  that  can  be  said,  therefore,  is  that  NcMtotus  is  a  con- 
venient term  for  the  geographical  group  inhabiting  the  Galapagos 
Islands,  and,  as  such,  we  may  retain  it,  without  giving  way  to  the 
^delusion  that  it  stands  for  anything  more  important. 
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In  the  recent  reriwon"  by  Prof,  H.  A,  Pilsbry  of  the  genua  Bulir 
mulvt  Le&oh,  the  aubgenuB  Bulimnltu  b.  b.  ia  defined  as  having  the 
apex  irref^Iarly  wrinkled  or  with  the  wrinkles  broken  into  granules 
or  diBlocated,  while  the  subgenus  Orthototnivm  has  regular  vertical 
ribleta.  Natiotus  Is  referred  to  the  former.  The  South  Americao 
Bottryx  baa  the  apex  smooth  and  slightly  swollen,  not  funiculate. 

An  examination  of  the  entire  aeriee  of  Neeaiotut  in  the  National 
Museum  shows  that  the  apex  is  nearer  to  that  of  Orthotomiitm  than 
to  that  of  Bulimulw  s.  s.  It  is  characterized  invariably  by  vertical 
riblets  somrtimee  strong  and  with  subequal  furrowed  interspaces; 
aometimea  distant  with  wider,  flat  interepaces,  and  sometimea  ex- 
tremely delicate  and  fine  ;  but,  except  when  worn,  always  unbroken 
and  regular  and  with  extremely  Gne  spiral  strise  visible  in  a  good 
light,  between  the  riblets.  The  apex  always  has  a  dimple  or  funicle 
over  the  axis,  but  the  upper  margin  of  this  is  rounded,  never  keeled 
as  in  some  species  of  Orth4)tomium.  This  is  an  important  point,  as 
it  indicates  the  origin  of  the  NatioH  from  the  more  northern  stock, 
or  from  the  same  source  as  the  more  northern  stock. 

It  often  happens,  especially  among  those  species  which  have  the 
riblets  low  and  fine,  that  they  arc  broken  by  wear  on  the  periphery 
of  the  nepionic  whorls,  thuaauggestingthefufimu/iu  type;  or  even 
that  they  may  be  entirely  removed,  while  the  polished  surbce  shows 
no  traces  of  erosion.  But  in  young,  fresh  specimens,  they  may 
always  be  found  unbroken  and  regular,  except  in  the  case  of  rare 
abnormal  individuals.     Of  the  latter,  I  have  come  across  only  one 
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Three  spedmens  examined,  of  which  one,  collected  by  Dr.  BauTi 
contained  the  soft  parts.  Owing  to  the  fact  that  the  specimen  had 
been  partially  dried  up,  it  was  impossible  to  examine  the  genitalia. 

The  jaw  was  like  the  jaw  of  ^.  ntu;,  with  about  18  irregular  flat  plate- 
like ribs,  whose  blunt  ends  denticulate  the  margin,  especially  the  cut- 
ting edge.  The  outer  margin  of  these  plates  is  a  little  raised  and  thick- 
ened, the  color  is  pale  amber,  darker  where  thickest.  The  radula 
was  rather  broad,  the  single  teeth  did  not  differ  in  outline  from  those 
of  B,  nux  more  than  those  of  one  specimen  of  nux  differs  from  those 
of  another.    The  number  of  laterals  is  14,  of  marginals  23,  the 

formula  j 

23  +  1414  +  23 

It  will  be  observed  from  these  facts  that  nothing  in  the  dentition 
of  B.  achaiellinus  justifies  the  presumption  that  it  deserves  a  section 
to  itself.  In  Dr.  Baur's  specimen,  the  nucleus  is  delicately  trans- 
versely ribbed,  the  vertex  almost  umbilicate,  the  earlier  whorls 
nearly  white  and  opaque,  pinched  up  into  irregular  little  tubercles 
at  the  suture ;  the  later  whorls  have  revolving  dark  brown  color 
bands,  separated  by  whitish  interspaces  covered  with  a  yellowish 
epidermis.  The  base  is  mostly  pale,  with  a  dark  band  around  the 
umbilicus.  The  outer  lip  is  sharp-edged,  and  the  umbilicus  small. 
The  pillar  is  short  and  straight. 

A  specimen  sent  by  Cuming  to  Dr.  Lea  is  not  so  large,  and  is 
darker  colored,  the  ground  color  being  an  olivaceous  brown  with  a 
narrow  chestnut  band  at  the  periphery ;  the  base  pale  and  the  um- 
bilicus entirely  closed.  The  nodulous  band  in  front  of  the  suture  is 
present  and  of  a  whitish  color. 

The  name  applied  by  Forbes  was  acIuxtelUnuSt  which,  by  several 
authors,  on  the  assumption  that  it  was  intended  as  a  diminutive  of 
AchatineHa,  has  been  emended  to  achatinellinus,  a  most  awkward 
and  clumsy  word.  But  it  is  just  as  likely  that  he  intended  the  word 
as  a  diminutive  of  the  same  root  as  AchaJtina ;  and,  at  any  rate,  no 
one  has  the  right  to  make  changes  on  an  unsupported  assumption, 
for  which  reason  the  original  form  is  retained  here. 

BQlimTilai  (NflBiiotni)  nux  Broderip.    Plate  XVI,  figure  6;  Plate  XVII,  figure  10. 

Bulinus  nux  Brod.,  P.  Z.  S.,  1832,  p.  125,  (Charles  Id.) ;  Shy.,  Conch.  111.,  p. 
6,  figs.  37,  37*,  1833. 

Bulimus  nux  Desh.  in  Lam.  An.  s.  Vert^ed.  ii,  vol.  viii,  p.  276, 1838 ;  Pfr., 
Mon.  Hel.  Viv.,  II,  p.  183, 1848;  Reeve,  Conch.  Icon.,  pi.  xxiii,  fig.  150  (not 
typical) ;  Smith,  P.  Z.  S.,  1877,  p.  72. 

Buliminus  nux  Beck,  Ind.  Moll.,  p.  70,  1838. 

Bulimus  {Nasiotus)  nux  Albers,  Heliceen,  p.  162,  (Type  of  Boction). 


,  p.  366,  pi.  zi,  fi«.  7, 
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(OmfAaUttrla)  ntu  H.  A  A.  Af)uM,Gfln.  Bee.  HolL,  IL  p.  IGl, 
1865. 

BK/imuhu  (NiiioCit)  hux  MarMu,  In  Alben  ed.  II,  p.  220,  1860. 

Bttlimu/M  {N^atufa)  nux  Pfr.,  Nom.  Hal.  vir.,  p.  254,  1S81. 

SmHrnM,  nmci/trmii  Petit,  JonnuU  de  Conchjl.,  IV, 
1853;  Pft  ,  Mon.  Hel.  Viv.,  IV, p,  410,  1868. 

Bulimm  [JViiiutui)  nueifirmu  Pit.,  M»l.  BlatL,  H.  Vera.,  p.  181,  1854. 

SmlimMlui  iNaitla)  nuH/trmit  Mutnu  in  Alben,  ed.  ii,  p  220,  1800. 

SuAmh/iu  (/i/anotiii)  nun/ormii  Pfr.,  Nom.  Hel.  Viv.,  p.  254,  1881. 

BitUmia  tHtraaatui  Pfr.,  P.  Z.  S.,  1852,  p.  167 ;  Kfiater  In  Chemii.  Conch. 
Oib.,ed.u;  Buhmui,  No.  68,  pi.  30,  fin.  13,  M ;  Pfr.,  Mon.  Hel.  Vit.,  Ill, 
p.  416, 1863. 

BtiUmMlta  lOwtfhaUityla)  itttraitatm  H.  &  A.  Ada.,  Gen.  Bee.  Moll.  II,  p. 
101,1866. 

B-iimtilm  itni/atciaha  BMbinh  (dod  Bb^.)  IiU,  1692,  p.  20,  pi.  i,  Bg.  1,  tut 
p.  8. 

BuHmuba  iNminItu)  tmx  Belbueh,  Ibu,  Ilf92,  p.  3. 

BuHmtOiulNaHetm)  iiKnuMAu  BeiluKh,  Iu«,  189%  p.  4,t.  1.  6g.  4«;  <nr. 
nJfoAi/ Bdb.,  Ibid,  p.4,  t  i,  Bgi.  4b c;  Tar.HwnyiinnuBeib.,  Ibid.,  p.  4,  Ll, 
fig.  4d. 

BmBmilm  {Jfaaffha]  mux  Steanw,  Froc.  V.  S.  Nat.  Mos.,  xri,  pp.  STft-S81, 
426,  426, 1803. 

Tarirt^  Temeuu  PMabr. 

.5mA«<u ivrrucsjw Pfr.,  P.  Z.  S.,  1885,  p.  116,  (G«l.  la.);  Mon.  Hd.  tit., 
IV,  p.  476,  1869 

BmSmui  (Aaiietui)  vtrmctmi  Pfr.,  Mai.  BlUt.  ii,  Yen.,  p.  161.  1864. 

.5KAV>fii(/iu(A^maAu]tvmifiu>(iPfr.,Noiii.Hel.  viT.,p.2&4,  ISSl;  Beibiach, 
bta,  1692,  p.  3. 

Bu/imtt/ia  a^tratm  BeiUaeh  (non  Pfr.),  Ids,  1802,  pi.  1.  fig.  3,  (bth.  exol). 

VarietT  upentoa  Alben. 

BuHmta  aifieratut  Alben,  Halak.  BlUt.,  IV,  p.  98.  1867;  Pfr.,  Mon.  Hel. 
TiT.,  IV,  p.  476, 1860;  VI,  P- 121 ;  NoTit.Conch.,  IV,  p.  146,  pL  133,  figa.  8, 

Alben  Heliceen,  ed.  ii,  p.  220, 
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quite  positivelj  that  a  great  proportion  of  this  variability  in  this 
instance  is  due  quite  as  much  to  an  intrinsic  tendency  to  vary  in  the 
matter  of  color  and  form  as  to  any  direct  influence  of  the  environ- 
ment promoting  by  special  circumstances  any  special  variation.  At 
least,  while  it  is  not  questionable  that  some  of  the  variations  might 
easily  be  made  permanent  by  natural  selection,  it  is  probable,  as 
yet,  that  matters  have  not  reached  that  stage,  since  the  evidence  of 
collectors  seems  to  establish  the  fact  that  the  diflerent  variations  of 
color  and  form  are  found  indiscriminately  in  the  same  region  and 
under  the  same  conditions.  Further  and  more  precise  observation 
is  needed  to  establish  this  beyond  controversy,  but  at  present  there 
seems  no  escape  from  this  conclusion. 

An  examination  of  several  specimens  by  Mr.  Binney  afforded  the 
following  anatomical  data :  "  Genitalia  with  a  short,  stout,  linguiform, 
bluntly  pointed  ovary ;  testicle  of  numerous  bunches  of  long  blunt 
caeca ;  epididymis  long,  convoluted  aleng  nearly  its  whole  length ; 
oviduct  long ;  genital  bladder  small,  oval,  on  a  long  stout  duct ; 
penis  sac  long,  narrow,  subcylindrical,  white,  with  a  silken  lustre, 
receiving  the  retractor  muscle  at  its  upper  third,  the  vas  deferens  at 
its  apex." 

Jaw  low,  wide,  ends  rather  blunt,  but  little  arcuate,  anterior  sur- 
face with  about  20  broad,  flat,  crowded  ribs,  squarely  denticulating 
both  margins.  It  i&  thin,  membranaceous,  light  horn-colored,  of 
equal  height  throughout,  with  the  outer  edges  of  the  ribs  reinforced. 

Badula  long  and  narrow,  formula        i        ;  rhachidian  with  a 

31.9+9.31 

long  central  and  two  shorter  lateral  cusps,  the  whole  narrower  than 
the  base ;  true  laterals  bicuspid,  the  outer  cusps  shorter,  9  in  number 
on  each  side ;  marginals  low,  wide,  with  one  long  wide  bifid  inner 
cutting  point  and  one  outer  short  bifid  cutting  point,  the  latter  in  the 
extreme  marginals  becoming  irregularly  serrate.  In  the  figure 
(plate  XVI,  fig.  6)  of  the  genitalia,  the  proximifl  orifices  are  sepa- 
rated, an  accident  of  dissection,  the  two  canals  actually  open  into  a 
single  atrium. 

BulimnlTii  (HflBiiotQi)  mguloiTii  Sowerby.    Plate  XVII,  flgare  1. 

Bulinus  rugulosus  8by.,  Conch.  111.  Part  142,  fig.  87  (a,  b),  1889. 

Bulimus  rugulosus  Pfr.,  Mon.  Hel.  Viv.,  U,  p.  118, 1848. 

Bulimus  eschafiferus  Reeve,  Conch.  Icon.,  pi.  xx,  fig.  121,  (text,  figure  ex* 
eluded^,  1848,  not  of  Sowerby. 

Buitmulus  (Omphalostyla)  rugulosus  H.  A  A.  Adamt,  Geo.  Bee.  MolL»II,  p. 
161,  1865. 
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U.  S.  Nit.  Uui.,  xvi,  pp.  Bgl,  420,  ISfiH. 
B.  rugmUiui  V4r.  mfrscata  Ancej,  op.  dt,  p.  S04,  18ST, 
r  Buiimtilia  {Niiislui)  Hudus  Rdbbch,  ItU,  18B2,  p   9,  t  i,  fig.  Ifi. 
Not  B.  rmgu/rsut  Beibisch,  Isu,  1892,  p.  7,  t.  i,  Ggi.  II  K-b,  =  B.ftrtptt- 

iA<wf  pfr. 

Under  stones  near  the  shore,  Blackbeach  Road,  Charles  Island, 
Dr.  Baur;  Charles  Island,  Darwin  and  Wolf;  Chatham  Island, 
Darwin,  Kellett  and  Cuming. 

Jaw  thin,  mefflbranaceouB,  light  hom-colored,  low,  wide,  arcuate, 
of  equal  height  throughout,  ending  bluntly ;  anterior  surface  with 
about  20  broad,  flat  ribs,  their  outer  edges  reinforoed,  the  margins 
of  the  jaw  squarely  denticulated  by  the  projecting  ends  of  the  ribs. 

Borne  varieties  of  B.  nux  approach  this  species  quite  closely,  espe- 
cially that  to  which  Reibisch  gave  the  name  of  invalidtu. 
BnllniiUu  (ItBilDtni)  pUnoapira  Aneej,  Flats  XVI,  figure  3. 

BuUmus  iseharifena  Beere,  Conch  Icon.,  pi.  xs,  fig.  121  (bwl,  text  ezcl.}, 
1&48. 

BMhrnmlMt  navlaSMi  rar.  plant^ra  Ancer,  Ball.  Soc.  Mai,  de  Fnnce,  IV, 
p.  294, 1887. 

Btilait»Ua  rttgnlottu  Bceve  (Smith,  in  lilt.)  tx  partt. 

Ifortheast  end  of  Charles  laland,  at  about  200  feet.  Dr.  Baur. 

This  is  one  of  the  most  elegant  species  of  the  group.  It  is  very 
closely  related  to  B.  rvguloaut  from  which  it  may  be  discriminated 
by  its  larger  nze  and  greater  number  of  whorls,  and  by  the  deeper 
suture  and  more  lax  manner  in  which  the  last  whorl  is  coiled.  In 
Ji.  plaiiospira  tlieapiral  sculpture  is  usually  mare  elevated  and  c 
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This  species  is  notable  for  the  yellowness  of  its  paler  parts  and  the 
bright  sienna  brown  of  its  darker  portions.  It  is  closely  related  to 
B.  ealvtu  Sby.,  which  is  a  smaller  and  more  streaky  shell.'  The 
form  figured  by  Beeve  and  Reibisch  under  this  name  is  larger  than 
the  true  ustulatuSf  and  is  considered  by  Dr.  Stearns  to  be  a  banded 
variety  of  B,  nuz. 

Biilimiiliis  (Estiotas)  oalvni  Sowerby. 

Bulimu  cahnu  Sby.,  P.  Z.  S.,  1833,  p.  72  (James  bland) ;  Gonch.  HI.,  p.  6^ 
fig.  41. 1833. 

Bulimus  eahms  Desh.  in  Lam.  An.  s.  Vert,  ed.  ii.  vol.  yiii,  p.  179, 18S8; 
Pfr.,  Mon.  Hel.  Viv.,  II,  p.  225,  1848;  Knater,  in  Chemn.  Conch.  Gab.,  ed. 
ii,  BuHmus,  t  62,  fin.  37,  38. 

Bu/tminus  cahmsBeck,  Ind.  Moll.,  p.  70, 1838. 

BuHmuhis  iOmphalostyla)  ciatmt  H.  A  A.  Ad.,  Gen.  Bee  MolL  II,  p.  161, 
1856. 

BuKmus  cakms'B^eeTe^  Conch.  Icon.,  pi.  xz,  fig.  126, 1848. 

BuHmuius  (Nesiotes)  cahus  Martens  in  Albers,  ed.  ii,  p.  221, 1860. 

Bulimulus  {ATasiatus)  eahms  Pfr.,  Nom.  Hel.  V]y.,p.  254, 1881 ;  Beibbch, 
Isis,  1892,  p.  6, 1. 1,  fig.  8;  Stearns,  Proc.  U.  S.  Nat.  Mas.,  xri,  p.  427, 1893, 
ix  parte, 

James  Island,  Cuming ;  Charles  Island,  U.  8.  Fish  Commission, 
Cuming  and  Wolf;  Chatham  Island,  Kellett. 

Specimens  sent  under  this  name  by  Cuming  and  Beibisch  agree 
well  with  those  collected  by  the  U.  8.  Fish  Commission.  It  is 
closely  related  to  B,  mtulatw  and  is  rather  nearly  approached  by 
certain  dwarfish,  unusually  smooth  specimens  of  B.  ruffulosus.  B. 
nueuia  Pfr.  is  also  closely  allied. 

Balimnlas  (VflBtiotui)  nnoala  Pfeiffer. 

Bulimus  nucula  Pfr.,  P.  Z.  8.,  1852,  p.  60  (Gal.  Is.) ;  Mon.  Hel.  Viv.,  Ill, 
p.  415. 1868 ;  IV,  p.  475, 1859. 

Bulimus  {Nasiolus)  nucula  Vit.,  MaL  Blatt.  II.  Vers.,  p.  161, 1854. 

Bulimulus  iOmphalostyla)  nueuia  H.  &  A.  Ads., Gen.  Bee.  Moll.,  II,  p.  161, 
1855. 

Bulimulus  (Nesiotes)  nucula  Martens,  in  Albers  Heliceen,  ed.  ii,  p.  221, 
1860. 

Bulimulus  (Nasiotus)  nueuia  Pfr.,  Nom.  Hel.  Viy.,  p.  254, 1881 ;  Beibisch, 
Isis,  1892,  p.  3,  t.  i,  fig.  2. 

Bulimulus  (Nasiotus)  nux  var.  Steams,  Proc.  U.  S  Nat.  Mas.,  xyi,  pp.  380, 
426,  1893. 

Charles  Island,  Wolf,  fide  Reibisch ;  Chatham  Island  near  the 
8.-W.  end,  at  a  height  of  1,600  feet,  Baur. 

A  specimen  submitted  to  Mr.  Edgar  A.  Smith  of  the  British 
Museum,  was  said  to  be  somewhat  darker  colored  and  more  coarsely 
striated  than  the  type  oi  nucula  in  that  collection.  These  are,  how- 
ever, trivial  differences  under  the  circumstances.  It  agrees  closely 
with  a  specimen  sent  by  Reibisch  under  the  name  of  nucala.     It  is 
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ft  smoother,  sniftller  ftiid  more  compact  shell  than  rugvlottu,  ftod 
■howsftumewhatftttaiuated  ftnddai^  colored  ftpex,  resembling  that 
of  galapaganut  Pfr.  It  ii,  perhaps,  most  oloseljr  related  to  B.  vsta- 
latat  or  B.  ealvut  Bbj,,  anda  sufficieDt  aerieB  might  TSr;  likely  oon- 
nect  them.  No  living  specimenB  of  this  species  were  coUectedr 
though  there  are  some  iiesh  shells. 
BtiUmaliu  (laiiotni)  Mafcuifenu  Bowarb;. 

StiHiau  eiehariferus  Bbr.,  Coach.  111.,  fin.  85  (a,  b),  ISSS. 

BuUmu,  aihariffrm  Pfr.,  S™b.,  IL  p.  46;  Mon.  HeL  Vii.,  U,  p.  115,. 
1S48 1  Smith,  P.  Z.  a.  1S77,  p.  It. 

BuHmmba  (NatUtui)  tic/uaifim  Pfr.,  Nom.  Hel.  VlT.,p.  2M,  1881 :  Bei- 
tuch,  Uia,  1S92,  p.  2. 

Buiimm  niguloim  B«eTe  (not  Bb;.],  Conch.  Ioob.,  pi.  sx,  fig.  1S3, 184& 
(oitAlioD,  diagnoau  and  fienre  T«fer  to  tuhiaifrnti). 

Bulimulm  iOmpkaUiMa)  tichariftna  H.  A  A.  Ad.,  Geo.  Bac.  HoU.  IL  p. 
161.  1866. 

Bn/inuha  atAmri/ena  Anc^,  Boll.  8oc.  Hal.  Pnuice,  IV,  p.  196,  I8S7. 

B.  tsckar^trtit  nr,  UtvHalw  Ancsj,  op.  cit,,  p.  296,  18S7. 

B.  fiekart^crui  var.  mbeainndalit  Ktnaej,  op.  dt.,  p.  295,  18ST. 

Buhmulia  (Miiiedii)  tuAariferut  Stearns,  Proc.  D.  S.  Nat.  Miw,  sri,  pp. 
381,426,16911. 

Chatham  Island,  Darwin,  Kellett,  U.  8.  Fish  Commission  and 
Dr.  Baur,  under  stones  near  the  shore  at  Wreck  Bay  and  elsewhCTe ; 
Charles  Island,  H.  M.  8.  Feterel. 

Though  this  species,  as  usually  received,  is  apparently  smooth  and 
polished,  it  has  minute  more  or  less  granular  spirals,  which  it  it- 
probable  in  the  young  state  bear  hairs.  Among  the  liviDg  sped- 
mens  obtained  at  Chatham  Island  by  the  U.  8.  Fish  Commission 
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which  he  identified  it  In  color,  form  and  range  of  variation  the 
Barrington  Island  sheila  agree  perfectly  with  those  from  Chatham 
and  Charles  Island  (esehariferui),  but  the  latter  are  always  a  little 
more  slender  if  the  specimens  I  have  seen  can  be  taken  as  a  criterion. 
Twenty-four  of  them  averaged  16  mm.  long  by  5  mm.  in  diameter 
above  the  aperture,  while  the  diameter  of  the  most  slender  of  forty- 
two  Barrington  Island  specimens  was  6  mm.  The  latter  have  the 
spire  less  attenuated  and  slightly  more  compact.  On  the  whole,  it  ia 
doubtful  if  this  tbrm  can  rank  higher  than  as  a  local  race  of  ewAart- 
fenu. 

Jaws  light  hom-colored,  low,  wide,  thin,  slightly  arcuate,  of  equal 
height  throughout,  with  blunt  ends ;  anterior  surface  with  about  16 
irr^ularly  wide  flat  ribs,  their  outer  edges  reinforced,  their  ends 
bluntly  denticulating  the  upper  and  lower  edges  of  the  jaw. 

i 
Radula  long  and  narrow ;  formula  13+9 .  H-13 ;  rhachidian  tooth 

X    2    2    X 

tricuspid,  the  lateral  cusps  shorter ;  lateral  teeth  bicuspid ;  margin* 

als  with  one  longer  inner  bifid  cutting  point  and  the  outer  shorty 

wide  cusp  broken  up  into  three  or  four  denticles. 

Bulimnliu  (Vsiiotai)  galapagaaui  Pfeiffer. 

Bulimulus  gaiapaganus  Pfr.,  P.  Z.  8.,  1854,  p.  58.  Mon.  Hel.  ▼!▼.  IV,  p. 
503,  1859. 

BuUmultu  {Nasiatus)  gaiapaganus  Pfr.,  MaL  Blatt.  II,  Vera.,  p.  160, 1864 

Bulimulus  (Nesiotes)  gaiapaganus  Martem,  in  Alben  Heliceen,  ed.  ii,  p» 
221,  1860. 

Bulimulus  (Nasiohis)  gaiapaganus  Pfr.,  Nom.  Hel.  viv.,  p.  1881 ;  Reibisch, 
IbIb,  1892,  p.  8;  Stearns,  Proc.  U.  S.  Nat  Mas.,  XVI,  p.  427,  1^93. 

Charles  Island,  at  about  200  ft.  elevation,  near  the  northeast  end 
of  the  island,  Dr.  Baur. 

This  is  very  closely  related  to  B.  ustulatua  Sby.,  is  slightly  longer 
and  more  pupiform,  and  wants  the  bright  yellowish  bands.  The 
whorls  are  more  rounded  in  B.  gaiapaganus  than  in  B.  per* 
speetivus,  and  the  latter  is  darker  and  more  uniformly  colored. 

BnlimnlTii  (VflBiiotni)  perspeotivus  Pfeiffer. 

Bulimus  perspectvuus  Yit^  P.  Z.  S.,  1846,  p.  33:  Mon.  Hel.  viv.,  ii,  p.  97, 
1848 ;  Reeve,  Conch.  Icon.,  Bulimus,  pi.  68,  fig.  485. 

Bulimulus  [Ataxus)  perspectivus  Pfr.,  Clessiu,  Nomencl.  Hel.  viv.,  p.  253, 
1881. 

Bulimulus  (Nasiotus)  rugulosus  Beibisch,  Isis.,  1892,  p.  7,  t.  i,  figs.  11  a-b. 

Chatham  Island,  Galapagos,  300-600  ft.,  Wolf,  fide  Beibisch,  on 
rocks  and  under  stones. 
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Tbu  apedes  is  in  the  British  Museum,  and  appears  in  the  litera- 
ture, without  a  known  habitat,  but  Herr  Reibiscb  has  courtaouslj 
forwarded  two  specimens  for  inspection,  with  the  information  that 
the;  are  from  Chatham  Island,  Wolf,  collector. 

The  spedes  resembles  B.  etehariferut  in  form,  but  it  is  of  a  de^, 
reddish,  instead  of  an  olivaceous  brown,  and  is  more  rudely  striated. 
One  specimen  shuws  traces  of  a  narrow,  pale  band  on  the  last  whorl, 
the  other  does  not.  The  lip  1h  dark  colored.  One  of  the  apecimens 
has  the  base  of  the  pillar  verj  prominent,  almost  diaonelled,  the 
other  is  quite  normal.  The  shell  is  midway  between  the  typical 
etchariferM  and  the  var.  venlrotvt  in  size.  The  first  reference  of  it 
to  B.  rugulonu  by  Herr  Reibisch  was  undoubtedly  an  error,  which 
that  gentleman  detected  upon  examining  the  specimens  in  the  Brit- 
ish Museum. 
Balinnlni  (Twiiotni)  jtoebl  Sowarbj. 

Stiliinut jaaii  Sbr.,  P.  Z.  B.,  1833,  p.  74  (Junes  Id.)  Conch.  111.,  p.  7,  Bn. 
45,46  (2Tftrs.)1833. 

BMlimw  jaabi  Dadi.  in  Lmii.  An.  %.  Vert.,  ed.  ii,  toI.  tU'i,  p.  281,  1838; 
Pfr.,  Mon.  Hel.  viv.,  II,  p-  98,  1S48  (not  of  Reeve,  Conch.  Icon.,  pi.  XXL 
fig.  136, 1846  =  .d.0//<i). 


1865. 
BuH% 
Buiimuliii  (Naialfs'i  jacvii  Msi 


{/ifaiietm)jate6i  Albera.  Helic,  p.  162,  1850;  Pfr.,  Vers.,  p.  180. 

- MS  (Naiela)  jacx>ii  MsrUns,  in  Albera,  ed.  i'       ""*   ""'" 

BulimtUut  (A'lejioAwl  Jatoii  Pfr.,  Norn.  Hel.  i' 


Ida,  18B2,  p,  6.    Not  S.  jaieH  Stcanu,  Proo.  U.  I 
18*8.  >r  J  -^ 

Bulimuluz  {N,7,wlui)  paUiJiii  Eeil-i-cli.  lai^,  18! 


ii,  p.  221, 1800. 
.,  p.  254, 1881.    BdUsch. 

-list.  ■■       ""■ 


Moa.,  XVI,  p.  381, 

fig.9. 
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shows  one  whorl  more  in  the  same  length  than  the  specimen  he  was 
kind  enough  to  send  me  for  examination,  but  slight  differences  of 
this  kind  are  common  among  these  very  variable  forms.  It  also 
comes  very  close  to  some  varieties  of  B.  nvcula  and  B.  amaatraides, 
the  latter  being  slightly  smaller  and  more  spindle-shaped. 

The  typical  B,  jaeobif  sent  by  Cuming  to  Dr.  Lea  in  1838,  is  a 
small,  stout  shell,  with  rather  inflated  whorls,  covered  with  fine 
granulations,  minute,  obliquely  transverse  broken  wrinkles,  and  fine 
granular  spirals,  hardly  visible  without  magnification.  The  shell  b 
pale  reddish-brown,  sometimes  with  a  narrow,  pale  peripheral  band. 
The  pillar  and  body  are  without  fold  or  tubercular  callus.  Those 
collected  by  Dr.  Baur  on  Charles  Island  are  the  smallest  I  have 
seen  which  can  be  positively  referred  to  this  species.  The  larger, 
smooth  form  figured  by  Reeve  under  this  name  is  distinct,  and  will 
be  found  referred  to  under  the  name  of  B,  olla. 

Balimnlui  (Hsiiotni)  jaoobi  rar.  oinereni  Reibisoh.    Plate  XVI,  fig.  14. 

BuUmulus  {Nasiaius)  cinereus  Beibisch,  Isis,  1892,  p.  7,  t.  i,  fig.  10. 
Buiimulus  jacobi  yar.  vermiculatus  Dall,  Nautilus,  VII,  p.  53,  Sept.,  1893. 

James  Island  at  James  Bay,  Dr.  Baur  and  Wolf.  No  living 
specimens  of  this  species  appear  to  have  been  collected. 

This  variety  is  hardly  separable  from  the  smaller  B.  jacobi^ 
though  the  dead  and  the  fresh  shells  appear  quite  dissimilar.  It  is 
somewhat  smaller  than  the  smallest  undoubted  jaoobi^  and  the 
granular  sculpture  is  more  dense  and  uniform.  I  have  not  seen 
any  specimens  with  a  spire  as  long  and  pointed  as  in  Reibisch's  fig- 
ure. A  specimen  sent  by  him  agrees  in  every  way  with  those  col- 
lected by  Dr.  Baur. 

Bnlimulai  (KsBsiotiii)  olla  DaU.    Plate  XVI,  fig.  2. 

Bulimus  jacobi  Eeeve,  Conch.  Icon.  Bulimus^  p].  XXI,  fig.  135, 1848. 
Buiimulus  olla  Dall,  Nautilus,  VII,  p.  53,  September,  1898. 

James  Island,  Cuming,  Lea  Collection ;  Duncan  Island,  all  dead, 
but  fresh,  Dr.  Baur  ;  Barrington  Island,  dead.  Dr.  Baur ;  Conway 
Bay,  Indefatigable  Island,  Dr.  Baur. 

Thb  shell  is  closely  related  to  B,  jacobi^  and  was  figured  by 
Reeve  under  that  name.  B.  olla  is  larger,  and  wants  the  granula- 
tions of  B.  jacobi,  its  surface  is  nearly  smooth  and  almost  polished, 
marked  with  faint  incremental  lines,  has  seven  whorls  (against  six 
in  the  other  species)  and  a  very  bulbous  pillar.  The  present  species 
inhabits  the  grassy  upper  zone,  while  B,  jacobi  is  found  in  the  wooded 
area. 
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SvllMvlmi  (iMiotu)  lUMTl  DklL     Put*  XVI,  As.  5. 


Shell  short,  stout,  pointed,  with  two  nepionic  and  four  eubsequent 
vborls ;  nncleua  rather  ooaraelj  tranarereelj  ribbed,  the  intenpftces 
somewhat  wider;  the  subsequent  whorla  marked  by  incremental 
linea  and  obsolete  traces  of  fine,  parti;  granuloee,  inconetant  spiral 
threads,  only  perceptible  under  a  lena ;  color  piokisb  or  brownish- 
white  with  no  trscee  of  a  peripheral  paler  band ;  whorls  somewhat 
inflated,  suture  conspicuous,  umbilicus  large  and  deeply  pervious ; 
Aperture  lai^  with  a  widely  expanded  lip,  the  outer  lip  much  beot 
■over  at  the  body,  cloaely  approftching  the  pillar  and  united  to  it  by 
a  distinct  callus ;  length  11 ;  max.  diameter  7-0  mm. 

Indefatigable  Island,  U.  B.  Fish  Commission. 

This  is  about  the  size  of  B.  eineretu  Beib.,  but  is  more  conical,  in- 
flated and  stouter,  with  a  very  difiereutty  shaped  aperture,  the  lip 
being  more  expanded  and  reflected  than  in  any  other  species  yet 
deecribed  from  these  islands.  It  is  named  in  honor  of  Capt.  Z.  L. 
Tanner,  U.  B.  N.,  commanding  the  U.  S.  8.  Albatross  during  the 
Oalapagos  explorations.  Koue  of  the  spedmens  were  living. 
BalimnlBi  (Vatlotui)  dDaeaans  D»ll.    PUt«  XVI,  flg.  T. 

Bulimulia  {Ji/akofui)  dttttcantu  Dall,  NaoUliu,  VII,  p.  &2,  September,  1693. 

The  shell  is  short,  stout,  inflated,  thin,  with  two  nepionic  and  four* 
and-a-half  subsequent  whorls.  The  apex  is  rather  pointed,  the 
axial  dimple  small,  the  whorls  rapidly  enlarging,  with  the  suture 
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the  largest  Bulimuli  described  from  the  islaDds.  They  are,  hoiveiver, 
thinner  than  any  specimens  of  ^.  nux,  in  this  respect  resembling  B. 
unifaaeicUtu  Sbj. 

3iilimiilai  (Hsiiotni)  Darwini  Pfeiffer. 

Bulimus  DarwiniFfr.,  P.  Z.  S.,  1846,  p.  29  (Gd.  Ids).  Mon.  Hel.,  yiw.  ii, 
p.  199, 1848 ;  Beeve,  Conch.  Icon.,  pi.  XXI,  Ag,  186  (GaL  Ids.),  1848. 

Bulimulus  (  Omphalostyla)  Darwini  H.  &  A.  Ad.,  Gen.  Bee.  MolL,  II,  p. 
161, 1856 ;  Wimmer,  Siteb.  Akad.  Wiss.  Wien,  Ixxx,  p.  44, 1879. 

Bulimulus  {Nesioies)  Darwini  Martens,  in  Albers,  Heliceen,  ed.  11,  p.  220, 
1860. 

Bulimulus  {Nasioius)  Darwini  Pfr.,  Mon.  Hel.  tIt.  p.  254, 1881 ;  Reibisch, 
Isis,  1892,  p.  10;  Steams,  Proc.  U.  S.  Nat.  Mas.,  XVI,  p.  427, 1898. 

Bulimus  manini  **Ffr.**  Carpenter,  Rep.  Brit  Assoc.,  185(5,  p.  859;  Steams, 
Proc.  U.  S.  Nat.  Mas.,  XVI,  pp.  405, 427, 1893  (Err.  tjp.). 

Bindloe  Island,  Habel,  fide  Wimmer. 

The  type  specimen  of  this  species  has  disappeared  from  the  Gam* 
ingian  Collection,  and  I  have  been  unable  to  obtain  a  specimen 
for  examination.  The  only  reference  to  the  particular  island  upon 
which  it  lives  is  derived  from  Habel. 

Bulimaliii  (Hesiotns)  Wolfl  Reibisoh. 

Bulimulus  {ATasiotus)  IVolfi  Beibisch,  Isis,  1892,  p.  10,  t.  ii,  figs.  1  a-b; 
Steams,  op.  eU.,  pp.  414, 427,  1893. 

Indefatigable  Island,  Wolf,  fide  Reibisch. 

A  specimen  of  this  species  kindly  forwarded  for  examination 
by  Herr  Reibisch  is  clearly  distinct  from  anything  I  have  seen. 
It  resembles  B.  Simrothi  Reib.,  but  is  more  robust,  the  surface  of  the 
upper  whorls  smoother  and  more  regular  in  sculpture,  the  pillar- 
tooth  is  more  prominent  and  stronger,  the  parietal  tooth,  apparently 
normal,  is  not  found  in  any  Simrothi  1  have  seen,  the  umbilicus  is 
larger  than  in  the  latter  species.  It  resembles  Reeve's  figure  of  B. 
Darwini  somewhat,  but  the  latter  is  17  mm.  long,  while  B.  Wolfi 
only  reaches  a  length  of  13*5  mm. 

Bulimnlas  (HsBsiotns)  nnifasoiatns  Sowerby.    Plate  XVII,  figs.  8, 11. 

BuUmus  uni/ascialus  Sby.,  P.  Z.  8.,  1833,  p.  87  (Charles  Id.).  Ck>nch.  111., 
fig.  55, 1833. 

Bulimus  unifasdatus  Desh.  in  Lam.  An.  s.  Vert,  Ed.  ii,  toI.  yiii,  p.  277, 
183S.  Reeve,  Conch.  Icon.,  XXIII,  fig.  149  (bad)  1848.  Pfr..  Mon.  Hel. 
viv.  II.  p.  195, 1848.    Smith,  P.  Z.  S.,  1877,  p.  72. 

BuHmulus  unifasciatus  Beck,  Index,  p.  67, 1838. 

Bulimulus  ( Omphalostyla)  unifasciatus  H.  &  A.  Ads.,  Gen.  Rec.  Moll.,  II, 
p.  161,1855. 

Bulimulus  (Nesiotes)  unifasciatus  Martens,  in  Albers,  ed.  ii,  p.  220, 1860. 

Bulimulus  {Masiotus)  unifasciatus  Pfr.  Nom.  Hel.  viy.,  p.  254,  1881; 
Steams,  Proc.  U.  S.  Nat.  Mas.,  XVI,  p.  427, 1893. 

Bulimulus  unifasciatus  Reibisch,  Ibis,  1892.  p.  8,  sjn. ;  but  not  p.  20^  pi.  i, 
fig.  1  (=««xTar.). 
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James  Islaod,  under  lava,  CumlDg  in  X^ea  Collection ;  Chathun 
Island,  near  the  aouthweat  end,  at  a  height  of  about  1,600  feet.  Dr. 
Baur ;  Chatham  Island,  Eellett ;  Gharlee  Island,  CumiDg  and  H. 
M.  8.  Peterel. 

Jaw  thin,  hom  colored,  arcuate,  of  equal  height  throughout,  with 
blunt  ends ;  anterior  surface  vith  about  14  broad,  crowded,  flattlsh 
ribs,  reinforced  along  their  outer  edges;  the  ends  of  the  ribs  broadi 
squarely  denticulatiog  the  upper  and  lower  margin  of  the  jaw. 

Badula  long,  thin,  narrow ;  formula  1         j  rbachidian  tooth 

8+12-12+8 
stout,  tricuqiid,  with  very  short  lateral  cusps ;  perfect  laterals,  about 
twelve  in  number,  bicuspid,  with  very  short  outer  cusps ;  marginals 
low,  wide,  with  a  long  bifid  inner  cusp  outside  of  which  the  cutting 
edge  is  broken  up  into  four  or  five  denticles  of  nearly  equal  length. 

In  its  thin  and  ample  shell,  uniform  reddish-brown  color,  and 
narrow,  well-defined  peripheral  pale  band,  this  form  resembles  the 
species  of  the  mainland  morethan  any  other  Galapagos  spedee.  The 
transverse  riblets  on  the  nepionic  shell  are  very  fine  and  almost 
always  decorticated ;  the  granular  spirals  are  almost  microscopic, 
and  when  fresh  and  perfect,  bear  small  projections  of  the  perio- 
atracum. 


BwUmulm  (Aaiutua)    Simr^hi   ReibiBch,  Isia,  1892,  p.  11,  t.   2,  fig.  2; 
Stesnu,  Froc.  U.  8.  Nkt.  Mm.,  XVI,  pp.  414,  i-2%,  18}<3. 

Sulimulut  {ffxtietui)  tertuganui  Dmll,  Nmutiliu,  VII,  p.  64, 1893. 
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edges,  the  upper  and  lower  margins  of  the  jaw  blnntlj  denticulated 
by  the  squarish  ends  of  the  ribs.  Radula  of  the  same  type  as  in  the 
species  previously  mentioned. 

I  have  figured  several  specimens  to  show  the  variations  of  form 
and  sculpture.  When  mature  the  shell  always  has  a  pretty  solidly 
thickened  peristome.  The  young  are  more  translucent  and  show 
projecting  points  of  epidermis  along  the  minute  granular  spiral  lines, 
as  in  B.  unifaseiaiuB,  and  like  that  species  show  a  distinct  peripheral 
paler  band. 

Bnlimiaai  (HsBiiotui)  Bauri  Dall.    Plate  XV,  fig.  12 ;  Plato  XVII,  figs.  7,  15. 

Bulimulus  {Nccsiotus)  Bauri  J)a]l,  Naatiios,  VII,  p.  54,  September,  1893. 

Hibernating  on  the  under  side  of  leaves  of  plants  at  the  south- 
west end  of  Chatham  Island,  1,600  feet  above  the  sea,  Dr.  Baur. 

Jaw  thin,  light  horn  colored,  arcuate,  of  equal  height  throughout, 

with  blunt  ends ;  anterior  surface  with  about  12  broad,  flat,  crowded 

ribs,  their  outer  edges  reinforced  and  their  ends  bluntly  denticulat- 

ing  the  upper  and  lower  edges  of  the  jaw. 

Radula  long  and  narrow;  formula  about  1 ;  rachidian 

16+9-9-1-16 

tooth  and  nine  perfect  laterals,  differing  littie  from  those  of  the 

other  species  already  described ;  marginals  with  the  inner  cusp 

broad  and  bifid  or  at  the  extreme  margin  trifid,  the  outer  cusp 

broken  up  more  or  less  irregularly  into  several  denticles  or  groups 

of  denticles. 

Genitalia  essentially  as  in  B,  mix. 

This  is  a  very  distinct  little  species,  with  a  pale  yellow-brown 
body  whorl  darkening  toward  the  tip  of  the  spire,  with  conspicuous, 
lighter  transverse  wrinkles  on  the  upper  whorls,  and  fine  ribbing 
on  the  nepionic  shell  which  is  of  a  livid  purple,  almost  black.  In 
specimens  which  have  survived  hibernation,  the  aperture  is  usually 
produced,  contracted,  and  conspicuously  thickened.  Many  speci- 
mens have  a  narrow,  pale  line  in  front  of  the  suture.  There  is  no 
spiral  sculpture. 

Balimului  (KflBsiotas)  amaitroidei  Aneey.    Plato  XV,  fig.  10. 

Bulimulus  (Nesiotus)  amastroides  Ancej,  Bull.  Soc.  Mai.  de  France,  IV,  p. 
293  1887. 

Bulimulus  jacobi  Stearns,  Proc.  U.  S.  Nat.  Mas.,  XVI,  pp.  381,  426, 1893, 
not  of  Sbj. 

Bulimulus  cahfus  var.  ?  Steams,  op,  cit,^  p.  427. 

Chatham  Island,  U.  S.  Fish  Commission. 

This  is  the  smooth  form  of  which  the  plicate  aspect  is  B,  curtus  of 
Reibisch  and  Anceyi  of  Dall.    Jaw  membranaceous,  horn  colored, 
29 
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low,  wide,  thin,  (tf  equal  height  throughout,  odiIa  tanmnoting 
blnnUy;  anterior  nirfaoe  with  about  22  broad,  crowded  riba,  their 
outer  edgee  thickened,  their  enda  bluntly  denticulatiDg  the  upper 
and  lower  marges  of  the  jaw. 

The  shell  hat  an  olivaceous  tint  which  distinguiahei  it  at  onoe 
from  the  mostly  reddiih  or  jellowieh-brown  spedee  of  which  the 
&uDa  oontaJDi  bo  many. 
BaUanlu  (Kailstu)  evrtu  RaiUxA.    Pl*t«  XT,  flg.  13;  Plata  XTII;  Bg.  8. 

^•iA-«n(AM(A'^h«Au)n«rAuBcibuch,  bis,  I892,p.  9,t.i,  Gz.  14. 

BuHmuha  iitasutta)  amaHraida  Ancey,  Tar.  AnceyiDtil,  Nkntilai,  VH, 
p.  68,  Beptember,  1S9S. 

Gbatham  Island,  near  Wreck  Bay,  at  a  height  of  1,600  feet,  Baur ; 
usually  on  the  under  surface  of  the  leaves  of  plants.  Also  reported 
from  Chatham  by  Wolf  (Reibisch)  in  grassy  places  and  on  the 
trunks  of  trees,  at  from  900  to  2,000  feet,  and  by  the  U.  S.  Fish  Com- 
mission. 

This  is  very  closely  related  to  B.  amatlroides  Ancey,  of  which  it 
is  probably  an  offshoot.  It  has,  in  general,  a  more  plicate  sur&ce, 
ruder  aspect,  smaller  mouth,  and  more  angular  periphery.  Speci- 
mens submitt«d  by  Herr  Reibisch  as  representing  his  eurtvs  agree 
exactly  with  the  ^pes  of  my  variety  Aneeyi. 

Jaw  as  in  typical  amattraidet.    Radula  long  and  narrow ;  formula 
I         J   rhacbidian  tooth  tricuspid ;  laterals  tricuspid ;   both 
ll+B-H-ll 

with  the  lateral  cusps  quite  short ;  marginals  subquadrate,  low, 
wide,  with  a  longer  bifid  inner  cusp  and  an  outer,  shorter  cutting 
«dge  with  three  or  four  denticles  upon  it. 
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fljAre.    Reibiach's  figure  gives  the  impreerion  of  a  more  dender  shell 
than  the  specimen  I  have  examined. 

>alim«lvf  (Hatiotni)  sciilptimitfif  Pfeiffer. 

BuHmus  scu^rahis  Pfr.,  P.  Z.  S.,  1846,  p.  29  (QaL  Is.)*  Mon.  HeL 
Tiv.,  n.  p.  183, 1848 ;  IV,  p.  476, 1860. 

Bulimus  (Nasiaius)  scuipturaius  Pfr..  Mai.  Blatt.  ii.   Yen.,  p.  161, 1864. 

Bulimus  sculpturahis  Beeve,  Conch.  Icon.,  pi.  XX,  fig.  126, 1848. 

Buiimuhu  ( Omphahstyla)  sculpturahis  H.  a  A.  Ads.,  Qen.  Bee.  Moll.,  ii,  p. 
161, 1866. 

Buiimulus  (Nisiotes)  sculpturahis  Martens,  in  Albera,  Heliceen,  Ed.  ii»  p. 
220,  1860. 

Buiimulus  (Nasiahis)  sculptufotus  Pfr.,  Norn.  Hel.  tIt.,  p.  264,  1881 ;  B«i- 
bifich,  Lds,  p.  10, 1892 ;  Stearns,  Proc.  U.  S.  Nat.  Miis.,  xri,  p.  427, 1893. 

The  particular  island  to  which  this  species,  collected  by  Darwin, 
belongs,  is  not  known.  I  have  not  been  able  to  obtain  a  specimen 
for  examination.  Reeve's  figure  recalls  a  specimen  of  B,  Simrothi 
in  which  the  lip  has  not  yet  been  developed  fully,  but  if  his  meas- 
urement is  correct,  the  shell  should  be  a  little  larger  as  well  as  more 
slender  thau  in  B,  Simroihi. 

Bnlimnliis  (Hssiotas)  mgifems  Sowerby. 

Bulimus  rugiferus  Sby.,  P.  Z.  S.,  1833,  p.  36  (James  Id.),  Conch.  111.,  6g. 
40   1833. 

*Cochlicellus  rugi/h-Beck,  Index,  p.  63  No.  11,  1838. 

Bulimus  rugi/lerus  Desk,  in  Lam.  An.  s.  Vert,  £d.  ii,  vol.  viii,  p.  876. 
1838.  Pfr.  Mon.  Hel.  viv.,  II,  p.  115, 1848.  Beeve,  Conch.  Icon.,  XX,  fig. 
118,  1848. 

Buiimulus  (  Omphalostyla)  rugiferus  H.  &  A.  Ad.,  Gen.  Bee.  Moll.,  II,  p. 
161.  1865. 

BuHmulus  (Nesiotes)  rugiferus  Miurtens,  in  Albers,  ed.  ii,  p.  220, 1860. 

Buiimulus  (AVasiohis)  rugiferus  Pfr.,  Nom.  Hel.  viv.,  p.  254, 1881.  Beibisch, 
Isis,  1892,  p.  9.    Stearns,  Proc.  U.  S.  Nat.  Mas.,  XVI,  p.  427,  1893. 

James  Island,  Cuming. 

This  species  is  related  to  B.  nenoticus  and  B.  ReibischHrom,  both 
of  which  it  is  distinguished  by  details  of  form.  I  have  seen  a  num- 
ber of  specimens,  but  all  were  from  the  original  series  in  the  Cumin, 
giau  Collection. 

Balimolas  (HsBsiotus)  nesiotions  Dall  n.  s.    Plate  XVI,  fig.  I. 

Shell  small,  thin,  pale  brown,  with  two  nepionic  and  five  subse- 
quent whorls ;  spire  slender,  suture  distinct,  umbilicus  small  or  ob- 
solete, apex  rather  blunt  with  an  axial  dimple,  nepionic  whorls 
transversely  ribbed  with  fine,  even  regular  riblets  with  about  equal 
interspaces ;  the  next  whorl  is  sculptured  with  fine  spirals,  close  set,, 
under  which  are  fine  transverse  wrinkles ;  the  subsequent  whorls 
show  a  more  or  less  variable  transverse  ribbing,  in  which  the  ribs 
have  a  tendency  to  break  up  and  vary  in  direction ;  these  are  crossed 
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by  finei  often  granulose  spiralB,  which  ire  swollen  where  they  cion 
the  ribletB ;  aperture  small,  throat  yellowish,  the  pillar  white,  widely 
reflected  without  any  terminal  plait  or  callus,  outer  lip  thickenedi 
somewhat  expanded,  conUnuous  with  the  pillar  and  a  slight  callua 
on  the  body.    Length  12,  breadth  6  mm. 

James  Island,  U.  S.  Fish  Commission. 

This  interesting  spedes  was  obtained  on  James  Island  fn  small 
numbers,  one  specimen  fresh  but  none  living,  the  one  figured  has 
rather  sparser  ribbitig  than  the  beet  preserved  specimen.  Most  of 
them  are  bleached  white.  The  shell  appears  to  be  intermediate  in 
character  and  size  between  B.  loulpturatvs  as  figured,  and  B.  ruffi- 
ferxa  Sby.  It  was  at  first  referred  to  the  latter  species,  but  fiirtber 
study  showed  B.  netioticw  to  have  two  whorls  less  in  the  same 
length  and  to  be  a  perceptibly  stouter  shell. 
BnUmiaiU  (HMlotu)  BalbiMhi  I>»U.    Plato  XTI,  flg.  i. 

SuUmttlui  {Ji/aiielu3)  Xtitiichi  Dkll,  Nantiliu,  viii,  p.  126,  Mitch,  1896. 

Shell  elevated,  slender,  with  nine  whorls  of  a  pale  ferruginous 
color  and  rather  solid  consistency ;  sculpture  like  that  of  B.  netwtir 
eat  but  rather  more  closely  ribbed ;  the  suture  distinct,  somewhat 
appressed,  whorls  little  inflated  but  not  flattened ;  umbilicus  a  mere 
chink ;  aperture  oval,  higher  than  wide,  rounded  in  front,  the  pillar 
simple,  the  margins  thickened  but  not  reflected;  length  11.0,  diame* 
ter  2.5  mm. 

Indefatigable  Island,  two  specimens,  U.  B.  Fish  Commisdon. 

This  shell,  though  shorter,  is  intermediate  between  such  forms  as 
B.  ehemniiiioidea  and  the  more  normal   Sa:i<wii. 


1^96.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  446 

the  species  as  the  last  mentioned  gentleman  had  over  two  years  ago 
announced  his  intention  of  describing  it,  but  has  so  far,  I  believe, 
published  nothing  referring  to  it.  As  a  distinct  form  from  any  pre- 
viously reported  from  these  islands,  I  have  thought  best  to  briefly 
indicate  it. 

Bulimiiliii  (Hsfiotui)  oliemidtiioidei  Forbes.    Plate  XVII,  fig.  4. 

Bulimus  chemnUtioides  Fbs.,  P.  Z.  S.,  1850,  p.  &6,  pL  ix,  fig.  6 ;  Pfr.,  Mon. 
Hel.  VIt.,  Ill,  p.  303, 1853 ;  Kuster  in  Chemn.  Conch.  Cab.,  ed.  ii,  Bulimus 
No.  113,  pi.  31,  figs.  21-23. 

Bulimus  {Nasioius)  chemnittioides  Pfr.,  Vers.  Malak.  Blatt.,  p.  160^  1856. 

BuUmulus  (  Omphalostyla)  chemnittioides  H.  &  A.  Ads.,  Gen.  Bee.  Moll.,  ii, 
p.  161, 1855. 

Bulimuhis  (Pleuropyrgus)  chemniHioides  Martens  in  Albers  Heliceen,  ed.  ii, 
p.  221, 1860;  Pfr.,  Norn.  Hel.  Viv.,  p.  254, 1881 ;  Beibisch,  IsU,  1892,  p.  12,  t 
li,  fig.  4;  Steams,  Proc.  U.  S.  Nat.  Mas.,  XVI,  p.  381, 1898. 

BuUmulus  {Pleuropyrgus)  lima  Beibisch,  Isis,  1892,  p.  13,  t.  ii,  fig.  5. 

On  Chatham  Island,  at  300-600  feet  elevation,  with  B,  perspeO' 
tivtis  Pfir.,  on  rocks  and  under  stones,  Wolf;  on  the  leaves  of  plants 
at  1,600  feet  elevation,  near  the  southwest  end  of  Chatham  Island, 
Dr.  Baur;  also  Kellett,  Habel  and  the  U.  S.  Fish  Commission. 

The  younger  specimens  named  lima  by  Reibisch  though  appar- 
ently dififering  somewhat  in  form,  appear  to  grade  directly  into  the 
others.  This  species  sometimes  shows  a  small  but  distinct  parietal 
tooth  or  callosity,  but  this  is  quite  exceptional. 

Jaw  almost  membranous,  thin,  light  horn-colored,  slightly  arcu- 
ate, of  almost  equal  height  throughout,  low,  wide,  with  blunt  ends 
and  margins  bluntly  denticulated  by  the  broad  ends  of  the  ribs ; 
anterior  surface  with  about  20  broad,  flat  ribs,  reinforced  at  their 
outer  edges  and  separated  by  very  narrow  interstices. 

Badula  long  and  narrow,  formula  about         1         ;  rhachidian 

22-I-8-84-22 

tooth  tricuspid  as  in  the  other  species ;  perfect  laterals  about  eight 
on  each  side,  bicuspid  ;  marginals  low,  wide,  with  one  inner  long 
bicuspid  cutting  point  and  a  shorter  wide  outer  cutting  edge  broken 
up  into  three  or  more  denticles. 

The  specimens  examined  anatomically  were  so  much  shrunken 
by  the  alcohol  and  had  genitalia  so  little  developed  that  they  could 
not  be  satisfactorily  dissected.  This  species  is  connected  so  closely 
by  such  forms  as  B,  Reibischi  and  B.  rugiferua  with  the  typical 
NcRsioti  that  it  is  obvious  that  they  should  be  referred  to  the  same 
section  of  the  genus.  The  nepionic  whorls  are  usually  decorticated 
and  smooth,  but  when  perfect,  show  the  usual  transverse  ribbing. 
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BoUbqIbi  (Bwiiom)  Habtli  SUuni. 

BuHmuhu  ( PUurofyrgui)  HaiiH  (Steunt  HS. )  Dkll,  NuiUliu,  Jul.,  189!^ 
p.  09;  Sturm,  Naadliu,  Dec-,  1802,  p.  S6;  Steanw,  Proc.  U.  S.  KM.  Una., 
XTi,  pp.  382.  428, 1S98. 

SuUmiatu  (PlairefyrgM)  tertbra&A\A»eh,  Ms,  (Oct.)  1862,  p.  14,t.U,Gg. 
S. 

Ghatfara  laUnd,  Habel,  TJ.  S.  fish  CommisBioii  Steamer  AIb»- 
tronandDr.  G.  Baur,  under  Btonee  Dear  the  ihore,  at  tbesoutbweat 
end  of  tfae  island  (typical  form)  ;  Chatham  Iiland,  under  atoDea  and 
on  nicws;^  rocka  in  the  moiat  r^on,  900-2,000  feet  above  the  sea. 
Wolf  fide  Reibisch  (B.  terebra). 

The  ipecimen  of  B.  terebra  submitted  by  Herr  Beibiich  ia  ilightly 
larger,  more  dull  colored  and  has  a  more  evident  umbilicus  than  ths 
typical  specimens  of  Habeli  which  were  obtained  in  a  more  unfavor- 
able station,  but  the  difierences  do  not  appear  to  be  sufficient  to  be  ■ 
worthy  of  a  specific  name,  at  least  judging  from  the  material  I  have 
been  able  to  study.  No  spedmens  of  B.  Habeli  containing  the  b(^ 
parts  have  been  received  by  me.  The  nepionic  whorls  are  usually 
decorticated  and  smooth,  but  when  perfect  show  extremely  fine 
transverse  ribbing.  In  the  single  specimen  I  have  seen  of  tbe 
vMiivty  terebra  Reibisch  the  nepiouic  ribbing  is  coarser  and  moi« 
evident. 
PnpK  (LenaMhailk  1)  WalU  Miliar.    PUta  XVII,  Gg.  1 1. 

/V  (LtuceehUa)   mi/ii  MiUer,  Babisch,  Isb,  1802,  pt.  3,  p.  15,  t.  u,  fig. 

'pupa  {Ltu>-0€hUa)  "ii/n/A7  E(-ibiM^li,    UU,  1902,  lit.  S,  p.  I.-),  I.  W.  fig  D.  _ 
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low  the  parietal  denticle  is  small,  the  next  to  the  right,  close  to  it, 
is  higher,  slightly  bifid  at  the  tip  when  most  completely  developed 
and  longer  in  an  antero-posterior  direction  than  either  of  the  others ; 
the  third  is  small  like  the  first,  and  the  fourth  and  last  (in  any  of 
the  specimens  seen)  is  still  smaller  and  appears  only  after  the  others 
are  well  developed.  The  figure  of  P.  Wolfii  given  by  Beibisch 
shows  the  parietal,  columellar  and  three  basal  denticles ;  in  the  fig^ 
ure  of  P.  munita  the  fourth  basal  and  another  denticle  in  the  angle 
between  the  body  and  the  pillar  have  appeared.  Drouet's  figure  of 
P.  Eyriuii  has  the  parietal  tooth  represented  as  double,  while  the 
columellar  tooth  is  present  only  two  of  the  basal  denticles  appear. 
All  these  figures  are  poor  and  the  resemblance  between  them,  allow- 
ing for  bad  drawing,  are  so  close  and  the  differences  between  the  ac- 
tual specimens  I  have  studied  are  so  great,  that  I  am  strongly  inclined 
to  believe  they  will  all  prove  to  be  the  stages  of  one  and  the  same 
species.  Even  Reibisch's  P.  clausa  which  is  somewhat  smaller  than 
those  above  referred  to,  shows  differences  of  denticulation  from  P. 
Wolfii  not  greater  than  are  observable  in  the  different  ages  of  some 
North  American  species. 
Papa  (Leaeoeheila  Y)  elaaia  Reibisoh. 

Pupa  {^Leucochiia)  clausa  Reiblsch,  Isis,  1892,  pt.  3,  p.  15,  pi.  II,  fig.  10. 

On  bushes  near  the  sea,  Indefatigable  Island,  Wolf. 

This  form  differs  from  the  most  fully  developed  P.  Wolfii  in  hav- 
ing one  more  denticle  on  the  pillar  near  its  base,  in  having  the 
other  teeth  more  strongly  developed,  and  in  being  slightly  smaller. 
According  to  Beibisch  it  has  4§  whorls,  while  P.  Wolfii-muniia.  has 
from  5  to  5i  turns.  It  is  so  difficult  to  fix  on  a  common  point  in 
settling  where  the  first  apical  whorl  ends,  that  I  do  not  put  much 
confidence  in  differences  of  less  than  a  full  turn.  It  can  only  be 
decided  by  study  of  a  large  number  of  specimens  whether  this  spe- 
cies is  distinct  from  the  P.  Wolfii  or  not,  and  at  present  the  material 
is  not  accessible. 

Herr  Beibisch  wrote  in  February,  1894,  that  he  had  three  or  four 
well  differentiated  species  of  Pwpa  from  different  islands,  but,  so  far, 
I  have  not  noticed  any  publication  of  them,  and  have  not  been  able 
for  eighteen  months  to  obtain  any  information  as  to  the  whereabouts 
of  Herr  Beibisch  himself. 
?  Troohomorpha  Baari  Dall.    Plate  XV,  figs.  8,  9. 

Zonites  (Hyalinia)  Bauri  Dall,  Nautilus,  V,  p.  98,  Jan.,  1892. 

South  Albemarle  Island,  on  weathered  bones  of  tortoises.  Dr. 
Baur. 
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Tbe  BiDgle  Bpe<»[nen  of  this  iDteregting  form  is  not  quite  adult, 
and  the  abght  angulation  at  the  periphery  may  be  lost  in  the  fully 
mature  shell.  Tbe  fine  spiral  striation  which  charaoterite*  tbe  tp^ 
cies  recalls  that  of  several  Folynesian  species.  Tbe  close  resem- 
blance  to  T.  ealeuloia  Oould,  of  Tahiti,  leads  to  the  query  as  to 
whether  the  unnamed  "  Helix  "  collected  by  Darwin,  and  lud  to  bs 
identical  with  a  Tahitian  spades  not  named,  may  not  have  been  this 
species.  It  can  only  provisionally  be  referred  to  tbe  group  Troeho- 
moTpha,  as  the  animal  is  unknown. 
ConnliLi  Balapagaan*  Dall.    PUta  XV,  flg.  II. 

Omulm  galafaganui  DaU,  Nautilus,  VII,  p.  66,  Septi  1893. 

Under  leaves  at  1,600  feet  elevation,  southwest  end  of  Ghatbam 
Island,  Dr.  Baur. 

This  species  is  dose  to  C  fulvut  but  has  five  whorls  to  four  in  a 
specimen  of  fulvue  of  tbe  same  diameter.  It  has  a  very  well  marked 
suture  and  tbe  whorla  between  tbe  sutures  are  more  convex  than  in 
ftihtit.  The  boght  is  greater  in  C.  galapagama  in  proportion  to  tbe 
number  of  whorls.  It  seems  to  difi'er  from  C.  fttlvut  and  related 
forms  by  its  smaller  size,  very  brilliant  surface,  inflated  whorls  and 
number  of  turns.  It  has  no  spiral  striation  like  that  of  T.  Bauri, 
and,  in  short,  saems  like  an  elevated,  dwarfed  inflated  C.  fulvtu. 
Titrts  ahathaBMwii  Dall.    PI>U  XV,  Bga.  3, 10. 

Hyaiiniathathamemu  D&tl,  Nutiliu,  VII,  p.  S4,  1893. 
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This  species  very  closely  resembles  the  British  8.  putriSf  the  spec- 
imen figured  by  Jeffreys  in  his  British  Conchology  might  almost  be 
interchanged  with  a  specimen  from  James  Island  as  regards  its  gen- 
eral form.  The  Oalapagos  shell,  however,  has  a  less  even  surface, 
being  somewhat  irregularly  wrinkled  with  a  dull  unpolished  aspect. 

SuooiiMa  brtvior  Smith.    Plate  XV,  fig.  4 ;  Plate  XVI,  fig.  8;  PUte  XVII,  fig.  9. 

Succinea  BetHi  7»r.  brevior%m\i^^  P.  Z.  S.,  1877,  p.  77. 
Succinea  dreuiorDtM,  Nautilus,  VII,  p.  56,  Sept.,  1898. 

Found  near  Black  Beach,  Charles  Island,  at  about  1,000  feet  ele- 
vation on  the  stems  of  shrubbery ;  the  stems  were  of  a  grayish-brown 
color,  covered  with  small  lichens.  Dr.  Baur. 

Jaw  arched,  high,  thick,  horn-colored,  the  ends  acuminate  and 

recurved;  anterior  surface  without  ribs,  cutting  edge  with  a  median 

projection  ;  upper  interior  margin  with  a  quadrate  insertion  plate  as 

usual  in  the  genus. 

Radula  long  and  narrow,  formula         1         ;  rhachidian  tooth 

24+6-6+24 

tricuspid ;  on  each  side  six  bicuspid  laterals,  each  with  the  usual 

thinning  on  the  lower  edge  of  the  base  of  attachment ;  marginals 

low  and  wide,  the  inner  cusp  larger  and  longer,  bifid,  the  outer 

cusp  with  several  denticles ;  the  extreme  laterals  lose  the  distinction 

between  the  cusps  and  show  a  somewhat  irregularly  serrate  cutting 

edge. 

This  species  closely  resembles  a  small  specimen  ofS.  obliqua  Say, 

its  color  is  less  ruddy  and  paler  than  in  S,  producta,  but  the  apex  is 

even  more  vividly  rosy ;  the  axis  is  pervious  in  the  last  whorl,  but 

not  as  in  S,  Bettii  clear  to  the  summit  of  the  shell.      It  is  readily 

distinguished  from  either  of  the  other  Galapagos  species  by  its  short 

rather  blunt  spire. 

Saooinea  prodaota  Reibisob.  Plata  XV,  fig.  7 ;  Plate  XVI,  fig.  10 ;  Plate  XVII,  fig.  5. 

Succima  (  Tapada)  Woifi  y^x. producta  Beibisch,  Isis,  1892,  pt.  3,  p.  16,  t.  ii, 
fig.  12  c. 

Chatham  Island,  900-2,000  feet  elevation,  in  moist  places  among 
moss  and  stones,  Wolf;  southwest  end  of  ('hatham  Island,  on  damp 
lava  rocks  of  a  blackish  color  often  covered  with  very  small  lichens. 
Dr.  Baur. 

Jaw  light  horn-color,  strong,  thick,  high,  strongly  arched  with 

the  ends  rapidly  shortened  to  a  point,  the  interior  upper  margin 

with  the  usual  quadrate  insertion  plate;  anterior  surface  without 

ribs,  the  cutting  edge  with  a  short,  wide,  mesial  projection. 

Radula  long  and  narrow,  formula  about  1  ;  rhachidian 

26+1414+26 
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tooth  triciupid  ;  14  perfect  laterals  with  two  rather  iriclely  sepamted 
cuapt^  the  outer  shorter ;  the  lower  edge  of  the  base  of  attachmeot 
thinned  out  as  usual  in  the  genua ;  marginals  low,  wide,  bicaa|»d, 
the  ouspB  subdivided  into  minor  denticles  giving  a  serrate  look  to  the 
OUt«r  margiDals. 

This  species  is  of  a  reddish-yellow  color,  with  the  apte  of  a  pnn 
nounced  roej  tint,  the  surface  somewhat  rough  as  in  iS.  BeUU,  from 
which  it  differs  by  its  more  produced  spire  and  the  manner  In  which 
the  outer  lip  is  bent  over  so  as  to  reach  the  body  whort  vertically 
instead  of  obliquely.  Only  young,  and  very  few  even  of  the  young, 
are  quite  as  sleuder  aa  the  one  figured  by  Reibisch.  The  outer  lip 
in  fully  adult  specimens  is  more  expanded  than  in  S.  Bettii,  both 
have  a  gyrate  and  pervious  axis,  but  the  S.  Bettii  has  it  mor«  open 
than  the  other  species. 
BnMiB«*Mrbli  DkU.    PlaUXV,  flg.  i. 

Succinia  fcrW.  DaU,  Ntutiloi,  VII,  p.  56,  Sept.,  I8fl3. 

South  Albemarle  Island,  on  dry  bones  of  turtles.  Dr.  Baur. 

Shell  small,  of  two  and  a  half  whorls,  to  which  a  black  mould  ad- 
heree  with  tenacity.  The  first  whorl  and  a  half  are  aalmoD-pink  in 
the  adult,  but  in  the  young  of  that  size  are  pale  amber  colored. 
The  shell  resembles  S.  produeta  in  form,  but  is  smaller  and  has  a 
more  contracted  aperture,  it  is  instantly  recognized  when  examined  . 
with  a  good  lena,  by  its  surface,  which  is  minutely  sliagreened  all 
over  with  an  excesaively  fine  uetwuk  ol'  <lore)v  reticulated  incised 
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shells  are  nearly  covered,  leads  to  the  suspicion  that  it  is  composed 
of  the  execreta  of  the  animal  itself,  as  it  is  laid  on  in  little  sausage- 
like or  subcyliudrical  masses  and  attached  by  a  dry  substancci  re- 
calling the  silvery  streaks  left  by  crawling  slugs. 

Ltptliuuria  ohathmmeasii  DaU.    PIat«  XVI,  fig.  9 ;  Plate  XVII,  fig.  16. 

LipHnaria  ckatkamentis  Dall,  Nautilos,  V,  p.  98, 1892 ;  Steams,  Froc.  U.  S. 
Nat.  Mas.,  xvi,  pp.  418,  428,  1893. 

Bulimulus  {Pelecosioma)  cymatoferus  Reibisch,  Ibib,  1892,  pt.  8,  p.  14,  t.  li, 
fig.  7. 

Chatham  Island,  on  ferns  1,600-2,000  feet  above  the  sea,  Dr. 
Baur ;  also  on  dry  bones  of  tortoises,  South  Albemarle  Island,  Baur. 

Shell  small,  horn-colored,  with  a  blunt  apex  and  six  rounded 
whorls;  suture  very  distinct,  surface  polished,  delicately  marked 
with  lines  of  growth  ;  base  rounded,  relatively  rather  widely  umbil- 
icated;  aperture  with  the  margin  hardly  thickened,  rounded  in 
firont  and  at  the  suture ;  pillar  broad,  thin  ;  body  with  a  single  ele- 
vated, thin,  sharp  lamina,  extending  spirally  inward  from  a  point  a 
little  behind  the  peristome  and  nearly  equidistant  from  the  inner 
and  outer  lips;  alt.  of  shell  3.0,  max.  diam.  1.6  mm. 

Analogous  forms  are  found  in  the  mountains  of  the  Panamic 
region  and  on  several  of  the  Pacific  Islands.  As  all  the  American 
species  are  believed  to  belong  to  Leptinaria,  as  distinguished  from 
Tomatellinaf  I  have  no  hesitation  in  referring  this  species  to  the 
American  type.  The  radula  of  this  form  is  extremely  minute  aud 
difficult  to  find  when  boiled  out  in  liquor  potassse.  I  sacrificed  sev- 
eral specimens  without  success,  and  the  tooth  figured  is  from  a  . 
sketch  by  Mr.  Binney.  His  slide  has  deteriorated  so  much  in  keep- 
ing that  I  have  been  unable  to  find  the  radula  upon  it  after  long 
scrutiny. 

Helioina  (Idaia)  nesiotioa  Dall.    Plate  XV,  figs.  1,  2 ;  Plate  XVII,  fig.  12. 

Helicina  (Idesa)  nesioHca  Dall,  Nautilus,  v,  p.  97,  Jan.,  1892;  Steams,  Proc 
U.  S.  Nat.  Mu8.,  xvi,  p.  418. 1893. 

Helicina  Wolfi  Beibisch,  leis,  1892,  pt.  3,  p.  17,  t.  ii,  fig.  13;  Steams,  Proc. 
U.  8.  Nat.  Mu8.,  xvi,  p.  416, 1893. 

On  the  leaves  of  plants  1,600  feet  in  elevation,  near  the  S.-W.  end 
of  Chatham  Island,  Dr.  Baur;  Albemarle  Island,  Reibisch  in  litt. 

Shell  small,  depressed,  with  rounded  periphery,  base  moderately 
convex,  and  peristome  not  thickened  nor  reflected  ;  epidermis  of  a 
bright  reddish  chestnut,  polished,  but  with  obvious  regular  incre- 
mental lines ;  base  with  a  thin  white  callus  merging  into  the  lower 
lip  without  notch  or  angle ;  spire  depresssd,  suture  very  distinct. 
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not  chHtinelled ;  operculum  Bmootb,  whitish,  angulated  odI;  at  the 
upper  extreme ;  alt.  of  shell  2.3,  max.  diam.  3.3  mm. 

This  was  the  first  spedes  of  the  family  to  be  reported  from  the 
Galapagos.  The  type  is  not  known  from  the  west  slope  of  the 
Andes,  though  it  would  be  rash  to  infer  that  it  ma;  not  yet  be  foand 
there ;  it  is  present  in  the  Panamic  province.  Though  first  obtained 
from  Chatham  Island  HerrBeibisch  writes  that  hebas  now  received 
examples  from  the  All>emarle  Island. 

An  examination  of  tberadula  shows  points  of  interest.  Therha- 
obidian  tooth  has  a  distinct  cusp  which  is  wanting  in  the  Helidnas 
heretofore  figured ;  there  are  one  major  and  three  minor  laterals. 
The  inner  pair  are  ohaunelled  on  the  back  and  have  a  simple  out- 
wardly directed  cusp ;  the  next  is  smaller,  with  the  cusp  pointing 
inward.  The  major  lateral  appears  very  di^rently  according  to 
the  poritjon  in  which  it  is  viewed.  Id  the  normal  position  the  cusp 
is  lai^  short  with  about  seven  subequal  denticles,  the  base  is  plfUD 
and  without  accessory  projections ;  the  uncini  are  numerous,  close- 
set,  simple  and  very  small.    Formula         1 

Anrloala  itsgaklli  Orblgnj. 

AHritula  stagttalu  Orbignj,  Mag.  de  Zool.,  1836,  p.  23,  No.  3. 

Aurieula  granuHna  AnloD,  Ven.,  p.  48, 1839. 

Auricula pafUli/era  Kiiiter,  Auric,  p.  26,  t.  3.  figB.  B,  10,  1844. 

EilaiiuM  granulinum  H.  &  A,  Adum,  P.  Z.  a,  lS54,jf.  T. 

Elletium  ita^nale  H,  A  A.  Adknu,  0«n.  Hec  Moll.,  ii.,  p.  238  ;  Wimmer, 
mzh.  k.  Akad.  Wiw.,  Wlea,  Bd.  Ixzx,  p.  44,  No.  87, 1879. 
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PodipM  angnUtni  C.  B.  AdMU. 

Pedipes  angulata  C.  B.  Adams,  Pan.  Shells,  Ann.  Ljc  Nat.  Hist,  N.  Y.,  V, 
pp.  431,  642, 1852. 

Pedipes  angulalus  Pfeiffer,  Noyit.  Conch.,  I,  p.  24,  t,  6,  figs.  26-28,  1854 ; 
Wimmer,  op,  cit,,  p.  45, 1879. 

Panama,  Adams ;  Bindloe  Island,  Galapagos,  Habel,  fide  Wim- 
mer. 

Oenns  SIPHO V ASIA  Sowerby.  i  > 

Biphonaria  gigM  Sowerby. 

Siphonaria  gigas  Sowerby,  Tank.  Cat.,  p.  vi,  No.  808, 1825;  Beeve,  Conch. 
Icon.,  Siphonaria,  pi.  1,  fig.  3. 

Siphonaria  characterisHca  Reeve,  op,  cU,,  pi.  2,  figs.  8  a-b. 

Charles  Island,  U.  S.  Fish  Commission ;  Peru,  Cocos  Island,  Pan- 
ama and  north  to  the  Gulf  of  California. 

Ctonns  WILLIAXIA  Monteromto. 

Ancylus  sp.  ( Gussoni)  Costa,  Cat.,  p.  20, 1829;  Scacchi,  Cat.,  p.  18, 1836. 

Patelia  sp.  Phil.,  Enum.  Moll.  Sicil.,  I,  p.  255. 1836;  II,  p.  84, 1844. 

Nacella  sp.  Cpr.,  Ann.  Mag.  Nat.  Hbt,  1864,  I,  p.  474,  No.  15 ;  Cooper, 
Geogr.  Cat.  Moll.,  Cala.,  p.  23,  1867. 

Siphonaria  {Liriola)  sp.  Dall,  Am.  Joum.  Conch.,  VI,  p.  37,  1870. 

Piliscus  subg.  w4//^ry«  Morch,  Joum.  de  Conchyl.,  Vol.  XX  V,  p.  210,  1877. 
Not  Allerya  £^urguignat,  AttI  Accad.  Sci.  Let.  ed.  Arti.  di  Palermo,  VI,  pp. 
1-7. 1876. 

Saihilum  Monterosato,  Ann.  Mus.  Civ.,  Geneva,  IX,  p.  427,  1877. 

Not  Scutulum  Toumouer,  Bull.  Soc.  Geol.  de  France,  1869  (Echinida). 

Lirtola  sp.  Dall,  Joum.  de  Conchyl.,  XXVI,  p.  68, 1878. 

Anisomyon  f  Dall,  Joum.  de  Conchyl.,  XXVII,  p.  287, 1879 ;  (t  Meek.  Am. 
Joum.  Sci.  &  Arts,  2,  XXIX,  p.  33,  j)l.  1, 1860). 

Gadinia  sp.  Jeffreys,  Ann.  Mag.  Nat.  Hist.,  1870,  p.  11. 

Williamia  Monterosato,  Norn.  Conch.  Medit.,  p.  150,  1884. 

Umbrella  sp.  Cossmann,  Cat.  Coq.  Foe.  env.  Paris,  IV,  p.  326, 1891. 

Parascutum  Cossmann,  Cat.  Coq.  Fos.  env.  Paris,  V,  p.  78, 1892. 

Type  TT.  Ousaoni  (Costa)  of  the  Mediterranean  and  Azores; 
other  species  are  the  W,  Krebsii  Morch,  West  Indies,  W.  vemalis 
Dall,  Monterey,  Cala.,  W.peltoides  Cpr.,  of  the  Gulf  of  California 
and  south  to  the  Galapagos. 

The  synonymy  of  this  interesting  little  genus  of  SipJionarixdcR  htid 
become  so  complicated  that  it  seemed  best  to  take  this  opportunity 
of  clearing  it  up.  The  wide  distribution  of  the  species  is  partly  due 
to  their  habit  of  perching  on  floating- sea-weeds. 

^'  Siphonaria  scutellum  Deshayes,  was  referred  to  the  Galapagos  Islands  by 
Carpenter,  owing  to  a  confusion  between  its  true  localitv,  Chatnam  Island.  New 
Zealand,  with  the  Gralapagos  Chatham  Island.  This  species  according  to 
Deshayes  is  identical  with  S,  obliquata  Sby.  described  sixteen  years  earlier  in 
the  Tankerville  Catalogue. 
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WlllUmU  yalWldai  CuptaUr. 

NaetUa peUaidts  Cuprater,  Ann.  Hag.  Nx.  Hut.,  1864,  t,  p.  474,  No.  15; 
Soppl.  B^.  Brit.  AaKN!.,  1868,  pp.  418,  546. 

jtaetOa  imb^rmUt  Cwpail«r,  Prac.  Od.  Acul.  Sot.,  Ui,  p.  213,  1866 ;  SappL 
Rep.  BrlL  Ajmoc.,  186S,  pp.  612,  640. 

S^himm'ia  {LtrieU\  peltmda  Sail,  Am.  Jooro.  Condi.,  vi,  p.  S7,  1S70; 
Joara.  de  Conchjl.,  xzvi,  p.  68,  Jan.,  1876. 

AnisomympeUnda  Dill,  Joam.  de  ConcliTl.,  xxrii,  p.  288,  Oct,  1879. 

Nattlla  suttfiralu  Wimmer,  KUb.  k.  Akad.  WUe.,  Wieii,  Ixxx,  p.  41, 
1878. 

SifhenaHa  ( Williamia)  ptUoidtt  Steams,  Proc.  U.  B.  Nat.  Mn*.,  xvi,  p- 
384,  1893. 

ChathBin,  Charles  and  Hood  lalands,  dead  on  the  beach.  Dr. 
Habel;  northward  to  Panama,  MazatlaD,Cape  St.  Lucu,  San  Diego 
and  the  Santa  Barbara  Islands,  California.  The  variety  terwxlit 
Dall,  which  vill  require  to  be  specifically  separated  from  pelioidei, 
extends  from  the  Santa  Barbara  Islands  northward  to  Monterey, 
Purisnma,  Lobttas  and  Crescent  CSty,  California.  It  is  much  larger 
than  cither  of  the  others. 

The  Naeella  lubipiralis  and  peitoidet  of  Carpenter  are  undoubt- 
edly conspecific  with  the  Galapagos  shell,  which  from  its  perching 
habit  on  fronds  of  Lanmtaria  may  be  widely  distributed  by  ocean 
ourrents.  The  well  known  Aneylia  OuMoni  of  Costa  belonging  to 
the  South  European  fauna  is  congeneric,  and  from  the  shells  alone 
it  is  doubtful  if  the  species  could  be  separated.  The  W.  Krebtii  of 
Moroh  is  extremely  similar,  and  it  is  possible  that  all  three  should 
be  specifically  united,  but  until  the  anatomy  has  been  compared  it 
is  probably  beet  to  keep  them  distinct.  I  figured  the  dentition  and 
ind   ir,  Guifsoni  in  the  Journal  de  Conehyi 
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inciaed  lineation,  and  otherwise  characterized  bj  somewbat  distant, 
flatly  rounded papilke.  Underside  dingj,  yellowish  white ;  margin 
of  mantle  wide,  nearly  smooth ;  edge  of  same  simple.  Anal  open- 
ing posterior  near  edge  of  mantle  and  somewhat  produced.  Respir- 
atory orifice  smaller,  in  median  line  with  and  in  front  of  anus ;  sex- 
ual orifice  anterior,  on  the  right  side  under  the  edge  of  the  large 
oral  hood  or  collar ;  labial  palpi  thin,  largely  expanded.  Dimen- 
sions: Length  37.5  ;  breadth  31.5  millimeters.  These  proportions 
vary  slightly  in  difierent  individuals." 

Onehidella  Steindaohneri  Semper. 

OnchideUa  SteindachneH  Semper,  Arch.  Phil.  Bd.  Ill,  Heft.  VI,  p.  296, 
1883;  Stearns,  Proc.  U.  S.  Nat.  Mus.,  XVI,  p.  384,  pi.  51,  figs.  4,  5, 1893. 

Charles  Island,  Habel ;  Charles  and  Albemarle  Islands,  between 
tide-marks,  U.  8.  Fish  Commission. 

Dr.  Steams'  remarks  are  as  follows : 

"  A  well  marked  species ;  edge  of  mantle  prettily  fringed  on  the 
under  side  with  rather  regularly  placed  trifoliate  processes ;  dorsum 
entirely  covered  with  closely  set,  rounded,  granular  papillse,  which 
also  cover  the  surface  of  the  wide  mantle  margin  beneath,  up  to  the 
edge  of  the  creeping  disk.  Color  dark  grayish  or  smoky  black 
above  ;  dingy  whitish  on  the  under  side.  Anal  orifice  posterior, 
•central  just  behind  the  end  of  the  creeping  disk?  Respiratory  ori- 
fice on  the  right  side  near  the  vent ;  sexual  orifice  anterior  near  the 
tentacle  or  oral  appendage,  under  the  edge  on  the  right  side.  Length 
about  20,  breadth  about  17  millimeters.  These  proportions  vary 
somewhat  in  difierent  specimens.  Some  allowance  must  be  made  for 
the  contraction  caused  by  the  alcohol  in  both  the  above  and   0. 

BIBLIOGRAPHY. 

SowERBY,  George  Brettingham.  Conchological  Illustrations, 
Bulinus,  parts  31 ,  34, 35  and  142, 1833-41.  London,  G.  B.  Sowerby, 
1841, 8^ 

This  work  was  issued  in  parts  and  when  completed  the  letter 
press,  or  portions  of  it,  was  reprinted  and  the  whole  ii*sued  as  a  vol- 
ume dated  1841.  The  parts  in  the  copies  which  I  have  seen  do  not 
have  any  dates,  but  Pfeiffer  cites  the  list  of  Bulinus  as  1833  (Mon. 
Hel.  Viv.,  i,  p.  xxxii,  1848).  It  is  probable  that  part  142,  contain- 
ing B,  rugulosus  was  issued  in  1839,  but  the  plates  containing  the 
other  Galapagos  species  may  be  as  early  as  1833. 

Sowerby,  George  Brettingham.  Descriptions  of  new  species 
of  shells  collected  by  Hugh  Cuming.  Proc.  Zool.  Society  of  Lon- 
don, 1833,  part  i,  pp.  72-74. 
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This  article  contuns  descriptioDB  of  several  Bpeoiea  of  Bittimul'M 
afterward  figured  in  tbe  Concholo«cal  llluatrationa, 

Bbodebif,  William  John.  Deacription  of  nen  apeciee  of  ahella 
collected  by  Hugh  Cuming.  Proc  Zool.  Bocietj  of  London,  1832, 
p.  125. 

Though  this  is  the  firet  reference  to  Cuming'a  Galapa^  land 
abellB,  only  one  apedes,  S.  nux,  is  described  from  Charles  I^and. 

Pfsiffer,  Db.  Lddwio.  I>e6criptiou  of  thirty  new  apedea  of 
Helicea  belonging  to  the  collection  of  H.  Cuming,  Esq.  Proc.  Zool. 
Society  of  London,  1846,  pp.  28-29. 

This  article  deacribea  two  new  speciea  of  Bulimulut  collected  by 
Charlea  Darwin  at  theGalapagOB  lal&nds. 

Dabwik,  Charles.  Journal  of  BeBearchea  into  the  Natural 
Hiatory  and  Geology  of  tbe  countries  yieited  during  the  voyage  of 
H.  M.  8.  Beagle  round  tbe  world,  under  the  commaud  of  Captain 
Fit*  Roy.R.  N.    New  York,  D.  Appleton  &  Co.,  1882,  8".  X,  519 

Sp.  from  tbe  second  Englieb  edition  of  1860.  See  Chapter  xvii,  pp. 
72-401,  and  eapecially  tbe  notes  on  mollusca,  pp.  390-91. 

This  celebrated  work  first  amieared  in  parts  1844—15,  and  was 
published  by  Murray.  The  "Zoology  of  the  Beagle"  edited  by 
barwin,  oontaina  no  reference  to  the  mollusca  coUei^ed. 

Forbes,  Prof,  Edward.  On  the  species  of  mollusca  collected 
dunng  the  surveying  voyages  of  the  Herald  and  Pandora  by  Cap- 
tun  Kellett,  R.  N.  C.  B.,  and  Lieutenant  Wood,  R.  N.  Proc.  Zool. 
Society  of  London,  1860,  pp.  53-56. 

In  this  article  tbe  Bulimulug  chemniUioides  and  achateltintit 
Forbes,  upon  which  two  aubgenera  have  subseauently  been  founded, 
are  described  and  other  apeciea  collected  at  the  Galapagos  Islands  are 
enumerated  with  comments.  All  are  said  to  have  been  collected  on 
Chatham  Island. 

Albebs,  Johakn  Christian.     Die  Heliceen,  nacb  naturlicher 
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of  North  America.  Report  of  the  British  Association  for  the  Ad- 
vancemeDt  of  Science  for  1856.  London,  Taylor  &  Francis,  1857, 
8^. 

The  mollusks  of  the  Galapagos  Islands  are  discussed  and  enum- 
erated pp.  358-62.    These  include  twenty  species  of  Pulmonates. 

Smith,  Edoar  A.  Account  of  the  Zoological  Collection  made 
during  the  visit  of  H.  M.  S.  Peterel  to  the  Oalapagos  Islands.  Mol- 
lusca.    Proc.  Zool.  Soc.  London,  1877,  pp.  72-3. 

Three  of  the  already  known  species  are  enumerated,  and  Sueeinea 
Bettii  Smith  with  its  variety  brevior  are  described  as  new. 

Ancey,  C.  F.  Nouvelles  contributions  malacologiques,  vi; 
Etudes  sur  la  faune  malacologique  des  ties  Galapagos.  Bull.  Soc. 
Malac.  de  France,  iv,  pp.  293-299,  July,  1887. 

A  new  species  and  several  new  varieties  are  described  and  the 
fauna  briefly  discussed. 

WiMMER,  August.  Zur  Conchylien-Fauna  der  Galapagos  Li- 
seln.  Sitzber.  der  k.  Akad.  der  Wissenschaften,  Wien  Bd.  Ixxx, 
pp.  1-50,  Dec,  1879. 

This  paper,  based  chiefly  on  the  shells  collected  by  Dr.  Habel, 
refers  to  two  species  of  Bulimuliis  and  four  AuriculidcCf  the  latter  all 
new  to  the  fauna. 

Dall,  William  Healey.  On  some  types  new  to  the  fauna  of 
the  Galapagos  Islands.     Nautilus,  Jan.,  1892,  Vol.  v,  pp.  97-99. 

In  this  short  article  the  presence  of  Pupa  is  announced,  and  Hel- 
icina  (Idesa)  nesiotusa,  Leptinaria  ehaihainensis,  Zoniies  {Hyalinia) 
Bauri  and  Bulimultis  (Fleuropyrgm)  Haheli  (Stearns,  MS.)  are 
described  from  collections  made  by  Drs.  Habel  and  Baur. 

Reibisch,  Paul.  Die  conchyliologische  Fauna  der  Galapagos 
Inseln.  Abh.  Gres.  Isis  in  Dresden,  iii,  pp.  1-20,  taf.  i-ii,  October, 
1892. 

This  paper  discusses  the  land  shells  of  the  group  and  is  chiefly 
based  upon  the  collections  of  Dr.  Wolf,  Government  geologbt  of 
Ecuador,  though  referring  to  collections  made  by  others.  A  large 
number  of  forms  supposed  to  be  new  are  described  and  figured. 

Stearns,  Dr.  R.  E.  C.  Scientific  results  of  explorations  by  the 
U.  S.  Fish  Commission  Steamer  Albatross,  No.  xxv.  Report  on  the 
mollusk  fauna  of  the  Galapagros  Islands  with  descriptions  of  new 
species.  Proceedings  of  the  U.  S.  Nat.  Mus.,  xv,  No.  942,  pp.  353- 
450,  pi.  50-52,  August,  1893. 

This  important  paper  dbcusses  the  mollusk  fauna  of  the  islands 
at  large,  both  land  and  marine  forms,  especially  those  of  shallow 
water  and  the  shores.  The  deeper  dredgings  from  the  last  expedi- 
tion are  not  included  and  will  be  worked  up  later.  References  to 
previous  lists  of  the  fauna  are  very  full  and  the  discussion  of  the 
land  shells  includes  some  suggestions  of  serious  importance. 

Dall,  William  Healey.  Preliminary  notice  of  new  species  of 
land  shells  from  the  Galapagos  Islands  collected  by  Dr.  G.  Baur. 
Nautilus,  September,  1893,  Vol.  vii,  pp.  52-56. 

30 


458 


PBOCEEDIMQB  OF  THE  ACADEMY  OF 


[1896. 


In  this  article  BiUinmbia  (Ncuiotut)  duncanua,  B.  amattroidet 
Ancey  var,  Aneeyi,  B.  jaeobi  var.  vermiculatut,  B.  oila,  B.  tortu- 
ganut,  B.  Bauri,  Syalinia  chathamentit,  Gonulus  galapaganut  and 
iSueeinea  eorbit  are  described  as  new,  and  the  relatioDship  of  the 
Nasioti  to  the  North  American  Bulimuli  of  the  type  of  terptrattraa 
is  pointed  out 

Dall,  William  Healet.  New  species  of  land  shells  from  the 
Qalapagoa  Islands.    Nautilus,  March,  1896,  Vol.  viii,  pp.  126-7. 

Bulimulut  (^Nanotw)  Be^itchi  and  B.  Tanneri  are  described  as 


EXPLANATION  OF  PLATES. 

KoTE.^-Since  the  figures  are  of  difierent  degress  of  magnification, 
the  leng;th  of  each  sh^  in  millimeters  follows  the  reference  to  each 
figure. 

Plate  XV. 


Fig.  1. 

Fig.  2. 

Fig.  3. 

Fig.  4. 

Fig.  5. 

Fig.  6. 

Fig.  7. 

Fig.  8. 

Fig.  9. 

Fig.  10. 

Fig.  11. 

"■  .  12. 


Seliema  (Ideaa)  netiotiea  Dall,  base,  lat.  3.7  mm. ;  p.  451. 
ffelicina  (Ideta)  neaiotiea'Da.W,  profile;  p.  451. 
Fitrea  cAofAamenju  Dall,  base,  lat.  3  mm.;  p.  448. 
Suednea  brevior  Smith,  alt.  12  mm. ;  p.  449. 
Suednea  eorbit  Dall,  alt.  7.0  mm. ;  p.  450. 
Suocinea  Bettii  SmiUi,  alt.  12  mm. ;  p.  448. 
jSii«einea  produeta  Reibiscb,  alt.  11.5  mm. ;  p.  449. 
Troehomorpha  f  Bauri  Dall,  alt,  1.5  mm.;  p.  447. 
Troehomorpha  t  Bauri  Dall,  base,  lat.  2.2  mm. ;  p.  447. 
Viirea  chatkaTtuntia  Dall,  lat.  3  mm. ;  p.  448. 
Conuliu  galapaganm  Dall,  lat.  2.5  mm. ;  p.  448. 
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y as  deferens;  IX^male;  and  X,  female  orifice,  acciden tally 
parted  ;  XI,  duct  of  spermatheca ;  XII,  spermatheca. 
From  a  drawing  by  W.  G.  Binney,  Esq.,  p.  429. 

Fig.     7.    Bulimulus  duncanus  Dall,  alt.  17.5  mm. ;  p.  438. 

Fig.  8.  Sueeinea  frrevtor  Smith,  camera  lucida  outline  of  jaw,  con- 
siderably magnified ;  p.  449. 

Fig.    9.    Leptinaria  emthamensis  Dall,  alt.  3.5  mm.;  p.  451. 

Fig.  10.  Succineaproducta  Reibisch,  outline  of  jaw,  magnified,  from 
camera  lucida  sketch  ;  p.  449. 

Fig.  11,  12,  13.  Bulimulus  Simrothi  Reibisch  (Jtorixiganxis  Dall) 
showing  variation  in  individuals  and  character  of  surface ; 
alts,  respectively  12.25, 11.0  and  10.75  mm. ;  p.  440. 

Fig.  14.    Bulimulus  cinereus  Reibisch,  alt.  8.5  mm. ;  p.  437. 

Plate  XVII. 

Figures  all  drawn  from  camera  lucida  sketches. 

Fig.  1.  Jaw  of  Bulimulus  rugulosus  Sby.,  much  magnified;  p. 
431. 

Fig.    2.     Jaw  of  Bulimulus  Simrothi  Dall ;  p.  440. 

Fig.  3.  Teeth  of  Bulimulus  ventrosus  Reibisch,  central  and  inner 
lateral,  3a  two  extreme  outer  laterals  or  marginals ;  p. 
434. 

Fig.  4.  Rhachidian  and  innermost  lateral  teeth  of  Bulimulus 
chemnitzioides  Forbes ;  4a,  three  of  the  outermost  laterals ; 
p.  445. 

Khachidian,  inner  lateral  and  5a,  two  outer  lateral  teeth 
of  Sueeinea  producta  Reibisch  ;  p.  449. 
Rhachidian  and  adjacent  laterals  and  6a,  one  of  the  outer- 
most laterals  of  Bulimulus  unifaseiatus  Sby. ;  p.  439. 
Rhachidian  tooth  and  adjacent  laterals  and  7a,  two  outer 
laterals  of  Bulimulus  Bauri  Dall ;  p.  441. 
Rhachidian  tooth,  adjacent  laterals  and  8a,  two  outer 
laterals  of  Bulimulus  curius  Reibisch ;  p.  442. 
Rhachidian  tooth,  adjacent  lateral  and  9a,  two  more  mar- 
ginal laterals  of  Sueeinea  brevior  Smith ;  p.  449. 
Rhachidian  and  two  adjacent  lateral  teeth  and  10a,  an 
outer  lateral  and  marginal  tooth  of  Bulimulus  nux  var. 
inerassatus  Pfr. ;  p.  429. 
Jaw  of  Bulimulus  unifaseiatus  Sby. ;  p.  439. 
Rhachidian  tooth,  laterals  of  one  side  and  part  of  the 
uncini  of  Helicina  netdotiea  Dall ;  p.  451. 
Jaw  of  Bulimulus  aehatellimis  Forbes ;  p.  428. 
Pupa   Wolfii  Miller  {Bauri  Dall,  MS.)  alt.  2.5  mm. ;  p. 
446. 

Jaw  of  Btdimuhis  Bauri  Dall ;  p.  441. 
Single  tooth  of  Leptinaria  ehathamenns  Dall,  from   a 
sketch  by  W.  6.  Binney,  much  magnified ;  p.  451. 
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AUGUOT  4, 

The  Preaident,  Samuel  G.  Dixoh,  M.  D.,  in  the  Chair. 
Twelve  persoDB  present. 

A  paper  entitled  "  Xew  and  Interesting  EoceDe  Mollusca  of  the 
Gulf  States,"  by  Gilbert  D.  Harris,  was  preeented  for  publication. 

.  AuausT  11. 
Mr.  Benjamin  Smith  Lyman,  in  the  Chair. 
Seven  persons  present. 

AuGirerr  18. 
Mr.  Benjamin  Smith  Lyman,  in  the  Chair. 
Seven  persons  present 

August  25. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Thirteen  peroona  present. 
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OH  THE  HEMIPENES  OF  THE  SAXTBIA. 
BY   E.  D.  COPE. 

In  the  course  of  preparation  of  a  work  on  the  scaled  reptiles  of 
North  America  for  the  Smithsonian  Institution,  it  has  become  nec- 
essary to  examine  some  neglected  parts  of  the  anatomy.  This  I 
have  recently  done  for  the  hemi()enes  of  the  Ophidia,  with  results 
of  considerable  importance  to  the  systematic  indications.^  In  the 
present  paper  I  give  the  results  of  a  similar  investigation  into  the 
corresponding  part  of  the  anatomy  of  the  lizards.  Very  little  at- 
tention has  been  given  to  the  subject  hitherto,  and  our  knowledge 
up  to  1856'  is  thus  summarized  by  Stannius:  ''A  duplication  or 
bifurcation  of  each  organ  is  present  in  Lacerta  and  in  Platydactylvs 
guttatus.  The  copulatory  organs  of  the  Chamaeleonidse  are  distin- 
guished by  their  shortness.  In  various  Varanidae  which  have  been 
investigated  the  internal  cavity  (external  when  protruded)  has 
transverse  concentric  folds.  A  fissure  interrupts  these  folds  so  that 
they  are  not  complete  annuli.  The  extremity  is  acuminate  and  ex- 
pands at  the  base,  forming  a  kind  of  glans." 

In  1870'  J.  E.  Gray  describes  and  figures  this  organ  of  Varanus 
heraldieiis,  giving  the  best  illustration  that  I  know  of.  Besides 
these  references  I  know  of  nothing  later. 

As  was  to  have  been  anticipated,  I  have  found  these  organs  to 
correspond  with  the  rest  of  the  structure,  and  to  furnish  invaluable 
aids  to  the  determination  of  affinities  among  the  Sauria.  Reference 
to  them  cannot  be  omitted  henceforth  in  cases  where  the  other 
characters  render  the  question  of  affinity  uncertain. 

In  the  Sauria  the  male  intromittent  organ  or  hemipenis,  presents 
much  variety  of  structure,  showing  some  parallels  to  the  correspond- 
ing part  in  the  snakes.  It  is,  however,  rarely  spinous,  as  is  so  gen- 
erally the  case  in  the  Ophidia,  the  only  spinous  forms  being,  so  far 
as  I  have  examined,  the  American  Diploglossinse  and  genera  allied 
to  Cophias,      The  higher  Sauria  have  the  apical  parts  modified  as 

*  Transactions  of  the  American  Philosophical  Society,  1895,  p.  187. 

*  Zootomie  der  Amphibien,  p.  266. 

» Annals  Magaz.  Xat.  History,  1870,  VII,  p.  283. 
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in  the  Ophidia,  by  the  presence  of  calyculi.  Such  are  characteris- 
tic of  the  Rhiptoglona  and  Pach^gloesa.  The  Nyctieaura  poseees 
the  Rftme  feature.  The  Biplogloeaa,  Helodermatoidea  and  Tbeca- 
gloesa  have  the  organ  flounced,  the  flouDces  often  pocketed  or 
repand  on  the  margin.  In  the  Leptoglosaa  we  have  laminae  only; 
in  the  Tiidie  mostly  transverse,  and  in  the  Scincidae  moetly  longi- 
tudinal. In  various  genera  terminal  papillie  are  present.  The 
organ  may  be  simple  or  bifurcate  or  merely  bilobate.  I  have  not 
met  with  the  case  so  common  In  Ophidia,  where  the  sulcus  spermati- 
cuB  is  bifureate  and  the  organ  undivided. 

The  structures  of  the  hemipenis  have  a  constant  systematic  value. 
Afi  in  the  Ophidia,  the  value  differs  with  the  character,  but  it  varies 
from  generic  to  superfamily  in  rank. 

In  the  Chamaeleonidie  the  greater  part  of  the  surface  of  the  hem- 
ipenis is  coarsely  calyculate,  generally  in  a  transvere  direction. 
There  are  remarkable  papillse  at  the  apex,  which  differ  in  the  differ-  ' 
ent  forms.  In  C.  pardalU  there  is  a  kind  of  membranous  apron 
proximad  of  the  papilln  which  presents  an  apez  proximad  opposite 
to  the  sulcus  epermaticus.  In  C.  vulgaris  and  C.  graeilit  the  papil- 
lae are  erect,  laminiform  and  transverse  and  serrate  on  the  edges. 
The  principal  pair  have  a  few  papilhe  in  front  of  and  behind  them, 
and  in  C.  graeUU  there  is,  behind  these,  on  each  side,  an  oval  body 
which  is  composed  of  three  serrate  laminie  packed  obliquely  together. 
In  C.  graeilU  the  proximal  laroinie  are  low  and  have  a  margin  of 
acute  tubercles,  and  each  serves  as  a  collar  to  a  much  larger  papilla. 
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I  have  examined  the  hemipenis  in  thirty  species  of  the  IguanidaB 
of  the  following  genera :  AnoliSf  Xiphoeerevs,  Polychrus,  BcLtUi&sui^ 
Ctenosaurat  Cyclura,  Iguana,  CorythophaneSy  Sauromalm,  Orotaphy' 
tu8,  Dipsosaurus,  Seeloparus,  Calliaaurua,  Holbrookia,  Enyalioides, 
Doryphorus,  Microhphus,  Uraniacodon  and  Phrynowma,  These 
differ  in  the  bifurcation  of  the  organ,  varying  from  undivided 
{Cyclura,  Iguana)  to  deeply  bifurcate  {Anolis^  Daryphorua,  Mvcro- 
lophus,  UranUcodon),  Other  differences  are  seen  in  the  number  of 
welts  and  their  surface  structure,  and  the  distribution  and  size  of  the 
calyces.  Thus  the  calyces  extend  to  the  base  in  AnolU,  but  are 
confined  to  the  apex  in  Orotophytus.  They  exist  in  series  only  in 
Cyclura,  Iguana,  Ctenosaura,  CorytJwphanes  and  Sauromalus,  They 
cover  most  of  the  organ  in  Sceloparua  and  Phrynosoma.  The  syste- 
matic arrangement  of  the  genera  in  accordance  with  the  characters 
is  as  follows : 

I.  Calyces  always  present. 

A.  Three  welts,  one  opposite  the  sulcus  spermaticus  and  one 
parallel  on  each  side  of  it  transversely  laminate :  Oteno- 
SAURA,  Cyclura,  Iouaka,  Corythophanes,  Sauroma- 
Lus,  Crotaphytus. 

B.  Three  welts ;  one  opposite  sulcus,  the  others  on  each  side 
of  sulcus  converging  to  median  welt,  and  enclosing  spaces 
with  it ;  surfaces  calyculate. 

cc  Median  welt  confluent  proximad :  Dipsosaurus, 
Liocephalus,  Phrynosoma. 
%    %  Median  welt  projecting  free  proximad :  Callibau- 

RUS,    HOLBROOKIA. 

C.  No  median  welt ;  lateral  welt  from  sulcus  :  Sceloporus. 

D.  A  median,  no  lateral  welts ;  calyculate. 

«  Not  bifurcate ;  welt  wide :  Enyalioides  (calyces 
coarse). 
%    %  Bifurcate ;  welt  long  and  narrow :  Anolis  (caly- 
ces minute). 

E.  No  welts. 

%  Deeply  bifurcate;  calyces  confined  to  branches: 
MicROLOPHus,  Uraniscodon,  Doryphorub. 
%    %  Shortly  bifurcate;  calyces  extending  proximad  of 
branches:  Basiliscus. 

II.  No  calyces  or  welts. 

cc  Bifurcate;  surface  coarsely  wrinkled:   Polyxh- 

RUS. 
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In  the  genera  CUHOsaura,  Cyelura,  Iffitana,  Sauromalvs  and 
Enyalioide»{laticep8)tbe  organ  is  entire;  in  the  others  it  i§  bilobate 
or  bifurcate. 

Of  the  Nyctieaura  I  have  examiQed  the  faemipenU  in  the  genera 
Theeadadyhu,  Plaiydactytiu,  Phyllodadylus  and  Qymnodaett/lrw. 
In  these  this  organ  is  short  and  wide,  appropriately  to  the  fragility 
of  ibe  tail.  It  is  also  more  orleee  deeply  divided  into  two  branches. 
The  entireiurfaoeiscalyculate.generally  minutely  BO.  In  TheeadoA- 
tylua  each  fork  has  three  strong  weltti.  Id  Platydadylvt  there  is  a 
welt  opposite  the  sulcus  which  is  very  large  in  P.  aegyptxaeaa,  and 
divides,  sending  a  half  into  each  branch.  In  Oymnodach/lu*  put- 
ehellvs  the  welts  are  not  so  heavy,  below  the  bifurcation  is  a  welt 
which  encloses  a  circular  area  which  is  incomplete  prozimad.  In 
EubUpharia  the  heraipenis  is  closely  similar  to  that  of  the  Gecconidn. 
It  is  short  and  deeply  bifurcate;  it  has  a  single  prominent  welt. 
The  surface  of  this  is  smooth,  but  the  remainder  of  the  surface  is 
calyculate. 

Of  the  Zonnridie  I  have  only  seen  the  hemipenis  of  Z.  eordytvt. 
It  is  short  and  swollen,  so  that  the  spiral  structure  is  accentuated  ; 
there  is  a  rigid  welt  opposite  the  sulcus,  which  leaves  a  triangular 
space  atonesideproximad,  which  is  finely  calyculate.  Oatheoppo' 
site  side  of  the  welt  diatad,  is  a  wide  space  with  radiating  laminn 
from  a  smooth  center.  The  presence  of  calyculi  noted  is  excep- 
tional in  the  Diplogoesa,  and  indicates  approximation  to  the  Paehy- 
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coarsely  plicate  transversely,  the  plicae  extending  to  the  welt  On 
the  other  side,  the  transverse  plicae  terminate  at  a  band  of  fine  lon- 
gitudinal folds.  In  Ophuaurus  the  organ  is  undivided,  and  there 
is  a  welt  with  one  edge  and  the  proximal  end  free.  It  is  covered 
with  robust  papilke. 

In  Xantusiidae  the  hemipenb  is  bifurcate  and  is  shortened  as  in 
many  Grecconidae,  appropriately  to  the  fragile  tail.  There  is  a  welt 
on  each  side  of  the  sulcus  spermaticus  which  follows  a  short  spiral 
direction.  Opposite  to  the  sulcus  are  two  short,  thick  welts,  which 
have  the  direction  of  parts  of  consecutive  threads  of  a  screw.  All 
of  the  welts  are  deeply  cross-folded. 

In  the  Tiidse  two  types  may  be  observed  of  the  structure  of  the 
hemipenis,  but  I  have  not  had  access  to  sufficient  material  to  enable 
me  to  refer  all  the  genera  to  the  one  or  the  other.  In  the  typical 
members,  as  in  the  genera  Dracaetia,  Tupinambis,  Amiva  and  One- 
midophorus,  the  pattern  consists  of  numerous  delicate,  imbricate, 
transverse  laminae  which  are  closely  applied  to  each  other.  Oppo- 
site the  sulcus  all  the  genera  display  a  welt,<which  has  free  borders. 
These  are  entire  in  Dracaena  and  pectinate  in  Amiva  and  Cnemido- 
phorus;  between  these  and  the  borders  of  the  sulcus  is  a  rounded 
welt  on  each  side.  The  laminse  are  sublongitudinal,  diverging  prox- 
imad  from  the  sulcus ;  on  the  first  welt  they  turn  sharply  distad  ; 
between  this  and  the  welt  they  make  a  second  chevron  distad,  turn- 
ing proximad.  Proximad  of  the  median  welt  these  laminse  meet, 
forming  a  curve  or  chevron  turned  proximad.  In  Onemidaphorns 
there  is  one  less  chevron.  In  this  genus  and  Amiva  there  is  a 
strong,  fleshy  papilla  at  the  apex  of  each  tract  between  the  welt  and 
sulcus. 

A  modification  is  seen  in  Centrapyx  (pehnceps).  Here  there  is  a 
narrow  welt  opposite  the  sulcus ;  on  each  side  of  the  sulcus  a  prom- 
inent welt  diverges  from  it  proximad  and  approaches  the  proximal 
end  of  the  median  welt,  so  as  to  enclose  a  space  with  it.  It  is  trans- 
versely plicate  and  the  enclosed  space  on  each  side  the  median  welt 
has  the  delicate  transverse  lamination  characteristic  of  the  Tiidse. 
What  is  entirely  peculiar  is  the  presence  at  the  apex  of  each  of  the 
laminate  spaces  of  a  large  patch  of  acute  flexible  papillae. 

The  plan  is  the  same  in  Ajiadia  bogotensis,  but  the  details  are  dif- 
ferent. The  organ  is  bifurcate.  A  strong  welt  opposite  the  sulcus 
is  divided  into  fine  longitudinal  folds,  which  are  crimped  trans- 
versely.    The  space  between  this  and  the  sulcus  is  marked  with 
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Iblda  whieh  diveige  diitad  horn  the  welt  sad  become  loBgitndmal, 
and  are  tnuwverael;  dimped.  In  tbe  lingitadiDal  directioii  of  Uw 
plicse  tfau  genm  diftn  from  the  Hide,  and  it  is  likelj  that 
EepUoput  and  other  allied  genera  are  nmilar. 

In  a  third  tjpe  represented  bj  Helenelonivm  bieoior*  a  welt 
boondi  tbe  lulcoa  on  each  lide.  The  apace  between  these  is  maiked 
by  a  few  feeble  crow  foldi,  and  the  boiden  aopport  s  dngle  series 
of  closelj  placed  recurred  spinea.  Genera  allied  to  Copkiaa  are 
likelf  to  present  this  structure^ 

Of  tbe  Lacerddae  I  hare  examined  the  hemipenis  in  the  genera 
I/Kerta,  Atanthodactybu  and  Lalattia.  Tbej  are  bifurcate  and 
bilobate.  In  each  divinon  and  proximad  to  it  is  an  oval  area  with 
tnUMVeiae  lamins  gurroonded  by  a  welL  In  Aeanthodaeti/ltu  one 
of  tbe  areas  is  marked  hj  longitudinal  folds. 

Among  the  Gerrhosauridae,  the  hemipenis  of  Gerrhosaurvaniffnh 
Uneattu  has  on  its  distad  third,  three  welts  opposite  the  sulcus,  the 
mediau  larger,  all  finelj  cron  folded.  Between  one  of  these  and  the 
sulcus  is  a  tract  of  coarse  papiihe ;  between  the  other  and  tbe  sul- 
cus tbe  surface  is  smooth. 

Of  the  Scincidae  I  have  examined  the  hemipenis  in  Traekytaurus, 
Lepidolhyrit  (femandit),  EuprepU  {earinalue),  Eumeeet  and  Ma- 
buia.  They  are  smooth  and  with  more  or  less  numerous  longitudinal 
folds,  excepting  in  Trachyaaurus.  Here  tbe  lamtnte  diverge  from 
the  sulcus  proximad  and  turn  to  a  horizontal  direction,  meeting 
Bcted  .ii*tiid.     In 
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flounces,  which  are  so  wrinkled  as  to  be  more  or  less  pocketed,  much 
as  in  Oerrhonotus  {Elgaria),    Organ  undivided. 

Of  the  Amphisbaenidae  the  only  species  of  which  I  have  obtained 
a  satisfactory  hemipenis  is  the  African  Manopeltis  galeatus  Hallow. 
The  organ  is  bifurcate ;  each  branch  is  marked  with  fine,  close, 
transverse  folds,  while  the  region  proximad  of  these  has  coarser 
folds  directed  transversely  and  obliquely. 
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September  1. 
Mr.  Charles  Morris,  in  the  Chair. 
BleveD  persone  preseot. 

The  deaths  of  Henry  C.  Ford,  August  17,  and  of  George  M. 
Conarroe,  August  25,  membere,  were  announced. 

September  8. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Fifteen  persons  present 

Seftehbek  15. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Twelve  persons  present. 

Papers  under  the  fallowing  titles  were  presented  for  publication : — 
"Fossil   Bones   of   Birds  and   Mammals    from   Grotto  Pietro 
Tamponi  and  Grftve  St.  Alban."     By  R.  W.  ShufeWt,  M.  D. 

"  Contributions  to  the  Zoology  of  Tennessee.    No.  4.    Mollusks." 
By  Samuel  N.  Rhdads-and  Henry  A.  Plisbry. 
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''The  Hymenoptera  Collected  by  Dr.  A.  Donaldson  Smith  in 
Northeast  Africa."     By  William  J.  Fox. 

The  following  were  elected  members : — J.  Howard  Breed, 
Effingham  B.  Morris,  Curwin  Stoddart,  Jr.  and  Mrs.  F.  G.  Dixon. 

The  following  were  ordered  to  be  printed : — 
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SKW  AKS  IirrEBEBTIFO  EOCENE  MOLLUBCA  TEOK  THE  QVU  BUTE!. 
BV   GILBERT    D.   HAHRI8. 

The  foUoning  new  or  interesting  fosaila  belonging  to  the  Liea 
Memorial  CollectioD  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia have  beeo  put  ioto  mj  hands  fur  description  and  illustra- 
tion by  Bev.  L.  T.  Chamberlain,  of  New  York  City.  The  greater 
part  of  them  were  collected  l»y  Mr.  C,  W,  Johnson  during  the 
summers  of  1894  aod  1895.  They  are  not  all  new  species;  but 
many  are  iu  such  an  excellent  state  of  preservation  that  it  has 
seemed  worth  while  to  have  ihem  figured  by  the  skilled  pen-artist. 
Dr.  J.  C.  McConnell,  of  Washington,  D.  C. 

JACKSON  STAGE. 
Paatan  BUlbonBIuis  Can.     PI.  XVIII,  fl|^,  I  »nd  2. 

This  species  has  been  frequently  referred  to,  but  has  not  hereto- 
fore been  figured. 

Locality,  Jackson,  Mise. 
L«dm  rtginm-jaaktoaii  n.  up.    PI.  XVIII,  flg.  3. 

This  fine  species  is  the  Jackson  representative  of  L.  opuUnta 
Con.  of  the  Claiborne  sand.     It  differs,  however,  from  that  species 
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Instead  of  making  this  a  new  species,  we  might  speak  of  it  as  a 
marked  variety  ofaldriehi,  which  itself  is  a  variety  of  perovata  Con. 
It  seems  to  us,  however,  better  to  designate  it  by  a  new  name.  A 
variety  of  this  species  shows  concentric  lirse  over  its  entire  outer 
surface. 

Locality,  Jackson,  Miss. 

Tellina  ebnmeopiii  Con.    PI.  XVIII,  fig.  6. 
Jjocality,  Jackson,  Miss. 

Maotra  miBiiiiippienBiB  Con.  var.    PI.  XVIII,  fig.  7. 
Locality,  Jackson,  Miss. 

Periploma  sp.    PI.  XVIII,  fig.  8,  8a,  8b. 

Owing  to  the  descriptions  by  Lea  and  Meyer  of  two  fragmentary 
specimens  of  Periploma,  it  is  now  unsafe  to  propose  a  new  name  for 
this  specimen.  It  differs  considerably  from  either  Lea's  or  Meyer's 
figures  and  diagnoses,  but  Meyer  has  stated  (Ber.  uber  die  Senck. 
Nat.  Ges.  in  Frank.  A.  M.,  1887,  p.  16)  that  his  P.  complieata  occurs 
at  Jackson. 

Locality,  Jackson,  Mies. 

Eaoheilodon  oreno-oarinata  Ueilp.    PI.  XVIII,  fig.  9.    Proc.  U.  S.  Nat.  Mas.,  Vol. 
3,  1880,  p.  150. 

Several  specimens  of  this  species,  of  a  moderate  size  and  rather 
imperfect,  are  among  the  Jackson  material  of  this  collection.  A 
specimen,  perhaps  the  adult  of  this  species,  is  shown  by  fig.  9,  pi. 
XVIII.  The  humeral  carina,  instead  of  being  simply  finely  crenu- 
late,  is  regularly  nodular;  moreover,  there  are  thin,  strong,  revolv- 
ing ribs  on  the  part  of  the  whorl  below  the  carina.  It  is  quite 
possible  this  should  be  regarded  as  a  distinct  species,  yet  it  is  unsafe 
to  propose  a  new  name  until  more  material  is  at  hand. 

Locality,  Jackson,  Miss. 

Plenrotoma  (AnoiBtroByrinx)  oolnmbaria  Aid. 

Aldrich  described  this  species  (Geol.  Surv.  Ala.,  Bull.  1,  1886, 
p.  31,  pi.  6,  fig.  9)  from  a  fragment.  The  Lea  Memorial  Collection 
possesses  a  least  one  perfect  specimen.  Hence,  in  continuation  of 
Aldrich's  description  it  may  be  said :  aperture  slightly  exceeding 
the  spire  in  length  ;  from  the  dentate  carina  downward  on  the  body 
whorl  to  the  end  of  the  canal,  there  are  many  granular  spiral  lines; 
from  the  dentate  carina  toward  the  suture  above,  two  coarse  granu- 
lar spiral  lines  are  found  ;  inside  of  these  spirals  the  humeral  zone 
is  smooth,  save  faint  traces  of  deeply  curved  longitudinal  lines,  the 
retral  curvature  is  confined  to  this  smooth  zone. 
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HkipajMfcioneiidi  n.  ip.    I'l.  XVIII,  Gg.  lo. 

Specific  cliaraetermitioti. — Size  and  general  form  as  indicated  by 
the  figure;  volutions  8;  1  and  2  very  minute,  smooth;  3  much 
larger,  smooth ;  4  somewhat  larger  than  3,  showing  vertical  costie 
in  ltd  liret  half,  then  aaauming  tlie  characteristic  markings  of  the 
remaining  whorls;  costfe  on  the  body-whorl  nine  in  number,  some- 
what deflected  below  the  suture,  as  in  Dritlia;  between  the  costse 
the  shell  is  finely  cancellated  with  a  net-work  of  raised  lines;  ante- 
rior canal  slightly  larger  than  usual  for  the  genus. 

Locality,  Jackson,  Miss. 
Tnini  tiVMctaidai  a.  tp.    PI.  XVIII,  fig.  11. 

Specific  charaeterizatwn. — Size  and  general  outline  as  figured ; 
whorls  12  or  13;  apex  acute;  upper  whorls  broadly  costate  and 
with  strong  and  weak  alternating  spiral  Hues;  5  spiral  lines  on  the 
shoulder,  decreasing  in  strength  toward  the  suture;  sides  of  the 
whorls  with  two  or  three  strong,  raised  spiral  lines,  with  two  weaker 
ones  above  and  two  or  three  weaker  ones  below ;  longitudinal  lines 
faint,  showing  only  between  the  coarse  spirals;  columella  twisted 
below;  labium  sharp  and  extending  some  distauce  away  from  the 
columella;  sutures  most  remarkably  constricled. 

Locality,  Jackson,  Miss. 

Fqiqi  mortoni  Le*,  ykr.  a<ar  eartxut  Har.     P).  XVIII,  lig.  II. 

We  have  already  called  attention  to  the  variation  that  this  species 
s  (rroc.  A.  y.  S.  riilJa.,  1895,  p.  72)  in  the  lower  Claiborne 
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canal.    Aperture  contracted  aboye  and  below;  columella  with  2 
fairly  well  defined  plaits. 
Locality,  Jackson,  Miss. 

Maiialiaa  inaarata  var.  Con.    PI.  XVIII,  fig.  14. 

This  is  very  near  to,  if  not  identical  with,  Conrad's  Mazzalina 
pyruia  from  the  lower  Claiborne  beds  of  Alabama.  We  have  already 
shown  in  our  report  on  the  Tertiary  of  Arkansas  how  many  forms 
this  species  assumes. 

Locality,  Jackson,  Miss. 

Marex  markii  Harrii.    PI.  XVIII,  fig.  15. 

This,  as  well  as  typical  marksi  from  the  Eocene  of  Arkansas,  ap- 
proaches very  closely  to  M,  engonatus,  and,  when  specimens  enough 
shall  have  been  collected,  the  two  will  doubtless  be  proven  identical. 
This  has  seven  costse  instead  of  six. 

Locality,  Jackson,  Miss. 

MonooeraB  jaokBoninm  n.  sp.    PI.  XV III,  fig.  16. 

Specific  characterization. — Size  and  general  form  as  indicated  by 
the  figure ;  whorls  about  6 ;  the  upper  2  or  3  smooth ;  4  and  5 
strongly  costate  medially  and  below ;  spiral  stria;  about  8  in  num- 
ber; body  whorl  nearly  smooth,  with  a  strongly  marked  humeral 
zone  on  whicli  are  found  about  6  spiral  lines ;  medially  smooth ; 
basally  more  or  less  strongly  spirally  striate,  with  a  depressed  band 
across  which  the  lines  of  growth  arch  forward,  hence  giving  rise  to 
a  tooth  like  projection  on  the  subcentral  portion  of  the  labrum ; 
columella  smooth,  labrum  lirate  within,  though  the  lirse  do  not  ex- 
tend far  in  the  interior ;  anterior  canal  peculiarly  truncated  below. 

Locality,  Jackson,  Miss. 

LevifaBui  branneri  Ilarris.    PI.  XIX,  fig.  1. 

This  species  was  described  from  a  young  specimen  found  in  south- 
em  Arkansas.  Fragments  of  larger  specimens  were  found  by  the 
writer  at  White  Bluff  on  Arkansas  River,  and  still  others  in  the 
Jackson  beds  of  Mississippi.  This  is  by  far  the  most  perfect  large 
specimen  yet  known.  Its  close  relationship  to  Fulgur  must  be  evi- 
dent to  all. 

Locality,  Jackson,  Miss. 

Siphonalia  jaokBonia  n.  sp.    PI.  XIX,  fig.  2. 

Specific  characterization. — Size  and  general  form  as  indicated  by 
the  figure ;  whorls  7  or  8 ;  marked  by  10  rounded,  longitudinal 
costae,  each  in  width  a  little  over  one-half  that  of  the  intermediate 
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apMea,  strong  from  lower  auture  to  greatest  diameter  of  shell,  «ad 
from  there  decreasing  rapidly  in  size  and  vanishiog  before  reaching 
the  suture  above ;  strong  spiral  striie  about  8  on  each  whorl,  with  an 
equal  number  of  finer  alternate  lines ;  columella  sharply  bent  «•  in 
8tr^>sidura. 

Locality,  Jackson,  Miaa. 
Amanropiii  Jaekionsuli  d.  ip.    Pi.  XIX,  tg.  S. 

Spedfie  eharaelerizatum. — Size  and  general  form  as  shown  by  the 
figure;  whorls  10,  the  upper 4  to  5  small,  the  other  increasing  in 
uze  rapidly  and  becomiag  shouldered;  body  whorl  large,  shouldered  ; 
umbilicus  none  or  entirely  hidden  by  a  labial  calloaity.  This  diflera 
from  A.petwata  Con.  by  its  greater  height,  the  well-defined  shoulder 
on  each  wborl,  and  the  absence  of  an  nmbilicus. 

Locality,  Jackson,  Miss. 
Orprm  piagnU  Cod.    PI.  XIX,  flg>.  1,  im. 

The  specimen  herewith  figured  shows  a  few  spiral  whorls.  Gener- 
ally, however,  they  are  covered  over. 

Liocality,  Jackson,  Miss. 
OTpnu  dilli  AU.    PI.  XIX,  flgt.  i%, ««. 

This  was  originally  described  from  the  Red  Bluff  horizon  of  Mia- . 
sissippi,  yet  it  is  quite  abundant,  and  shows  many  varietal  forms 
at  Jackson,  Miss. 
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Papillina  papillata  Con.    PI.  XX,  fig.  5. 

Fusus  papUlatus  Con.,  Fosb.  Shells  Tert.  Form.,  1833,  p.  29;  p.  63,  pi  18, 
^%,  8,  of  2d  ed. 

Tbb  large  and  beautiful  specimen  came  from  near  Jackson,  Ala., 
from  the  Claiborne  sand  horizon.  Conrad's  figure  of  the  species 
does  not  show  well  some  of  its  important  characters,  hence  it  is  re- 
drawn. Conrad  remarks  that  it  is  rare  at  Claiborne.  It  is  certainly 
so  in  a  perfect  state  of  preservation,  but  portions  of  its  huge  colum- 
ella are  quite  common  in  some  places. 

Locality,  Jackson,  Ala. 

LIGNITIC  STAGE   (UPPER). 

ABtarte  BmithvilleiiBiB  var.  Har.    PI.  XX,  fig.  6. 

A.  smiihvUlensis  Har.,  Proc.  Acad.  Nat.  Sci.  Phila.  1896,  p.  48,  pl.  1,  figs. 
8a,  9a,  b,  c. 

'  This  species  is  extremely  variable,  and  we  have  little  doubt  but 
that  this  Wood's  Bluff  specimen  may  be  referred  to  it. 
Locality,  Wood's  Bluff,  Ala. 

Protooardia  virginianal  Con.    PI.  XX,  figs.  7  and  8. 

This  is  probably  a  variety  of  the  form  described  by  Conrad  as  P. 
lent  or  P.  virginiana;  but  since  we  have  no  specimens  of  that  spe- 
cies, it  is  impossible  to  speak  with  certainty  on  the  subject.  Several 
species  of  this  genus  have  been  described  from  the  Eocene,  and  it 
will  be  a  serious  matter  to  properly  work  out  their  synonymy.  This 
form  differs  from  iiicolUUi  by  its  smaller  umbones  and  smaller  size. 

Locality,  Wood's  Bluff,  Ala. 

Pltnrotoma  vaaghani  var.    PI.  XX,  fig.  9. 

F,  vaugham  liar.,  Proc.  Acad.  Nat.  Sci.  Phila.,  1896,  p.  67,  pl.  4,  fig.  8. 

The  fine  large  specimens  in  the  I^a  Memorial  Collection  differ 
somewhat  from  typical  vaughani  as  found  in  the  lower  Claiborne 
beds  of  Texas.  The  latter  is  smaller,  less  strongly  costate,  with  lirse 
within  the  labrura.  The  upper  carinal  spiral  whorl  is  slightly 
higher  in  this  variety  than  in  the  type. 

Canoellaria  tortiplioa  Con.    PI.  XX,  fig.  10. 

C,  tortiplica  Con.,  Am.  Jr.  Conch.,  18()0,  p.  145,  pl.  21,  fig.  8. 

Conrad  cites  this  from  Texas,  but  the  Alabama  specimens  ap- 
proach the  outlines  of  his  fig.  8,  Pl.  21,  more  nearly  than  the  Texan 
forms  do.  Aldrich  refers  this  form  to  evuUa  Brander  (Bull.  Geol. 
Surv.  Ala.,  1886,  p.  52). 
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C&naellui*  lilTMmpii  d.  tp.    PI.  XX,  fig.  11. 

^eeific  eharaderiialion. — General  form  SDd  size  as  indicated  by 
the  figure ;  whi>rle  about  6  ;  3  embryonic  smooth  ;  othere  with  about 
8  strong  spiral  lines  between  the  suture  nbove  and  the  suture  below  ; 
incremental  lines  especially  prominent  between  the  strong  raised 
spirals ;  Inbrum  sharp  at  edge  but  abruptly  thickening  and  varicose 
a  slight  distance  within  ;  columella  concave,  two  plaits  on  its  sub- 
central  pordon  and  one  marginal  below. 

This  species  reminds  one  somewhat  of  C.  qaadrata  of  England  and 
C.  ulmula  of  Texas. 

Locality,  Wood's  Bluff,  Ala. 
Karaz  mornlai  Con.    PI.  XX,  Ag.  12. 

In  this  collecdon  there  are  specimens  of  various  sizes,  and  they 
show  one  marked  peculiarity.  '  When  small  and  young  the  anterior 
canal  is  long  but  curved ;  aflerwarda  it  seems  to  grow  no  more  Id 
length,  but  becomes  extremely  bent  or  twisted,  and  a  large  umbili- 
cus is  formed. 

Locality,  Wood's  Bluff.  Ala. 
IiktiTnt  imbrloatnlnt  n.  >p.    PI.  XXI,  Bg.  2. 

^ecifie  characterization. — General  form  and  sise  as  indicated  by 
the  figure;  whorls  10;  1-4  embryonic,  smooth;  the  remainiog 
spiral  whorls  with  about  7  costie  crossed  by  about  6  very  strong  re- 
volving striae  between   which   there  are  an  equal  number  of  fine 
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Tectibranchs.    The  matter  can  only  be  decided  wliei)  more  perfect 
material  is  at  band. 
Locality,  Wood's  Bluff,  Ala. 

CyprsBa  Bmithi  Aid.    PI.  XXI,  fig.  4. 

This  is  broader  posteriorly  than  typical  mtiHhiy  and  has  a  less  con- 
spicuous posterior  termination  of  the  labium,  yet  it  is  most  likely  of 
the  same  species.     It  seems  to  be  the  forerunner  of  C.  dalli  Aid. 

LocaHty,  Wood's  Bluff,  Ala. 

Solarinm  happertii  var.  liar.    PI.  XXI,  fig.  6. 

The  markings  on  this  specimen  are  somewhat  finer  than  those  of 
typical  hupperlzi,  but  this  may  be  only  a  viirietal  feature.  Again, 
huppertzi  was  described  from  a  young,  small  s{)ecimen  ;  this  is  more 
nearly  full  grown. 

Solarinm  lylvasrapiB  n.  sp. 

Syn.  S.  Uxanum  Dall,  Tr.  Wag.  Free  Inst.  Sci.,  Vol.  IIJ,  p.  326. 

After  examining  the  type  of  texanum  in  the  Academy's  collection, 
it  was  found  to  be  the  same  as  Conrad's  acrobiculaium.  Hence  the 
larger,  beautiful  form  described  by  Dall  under  the  name  **Texa7iuiu 
Gabb  "  from  Wood's  Bluff,  must  have  another  name. 

Solariella  lylvaBrapiB  n.  sp.    PI.  XXI,  fig.  6. 

Specific  characterization, — Size  and  general  form  as  indicated  by 
the  figures;  whorls  about  6,  with  about  5  stride  on  each;  slightly 
shouldered  at  the  suture,  bearing  there  a  row  of  beads  or  tubercle«i ; 
nacreous  within;  umbilicus  crenate  at  the  periphery,  granularly 
striate  within. 

Locality,  Wood's  Bluff,  Ala. 

LIONITIC  STAGE   (lOWER). 
Meretrix  mortoniopBii  var.  Hp.    Plate  XXII,  figs.  1  and  2. 

The  figures  represent  two  well-preserved  S))ecimen8  of  this  species 
from  the  lower  Lignitic.  It  seems  well  to  have  them  accurately 
figured,  since  their  relationship  to  the  species  of  this  genus  described 
by  Rogers  and  Conrad  from  Virginia  is  still  in  an  unsettled  state. 

Locality,  BelTs  Landing,  Ala. 

Tellina  lignitioa  n.  sp.    PI.  XX 1 1,  fig.  3a. 

Specific  cliaracterizatwn, — Size  and  general  form  as  indicated  by 
the  figures  ;  substance  of  shell  very  thin  ;  smooth  ;  2  cardinal  teeth 
in  each  valve ;  a  furrow  in  the  upper  anterior  margin  of  the  left 
valve  causes  the  same  to  form  two  obscure  teeth. 

Locality,  Gregg's  Landing,  Ala. 
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Fuopaa  pomotaidti  nr.  Aid.    Pi.  XXli,  ag.  4. 

By  comparing  our  figure  with  AldrichV,  it  will  be  seen  that  ty|M- 
c&l  porrectoidet  is  much  larger,  more  developed  antertorlf,  and  with 
.umbouee  nearer  the  center  of  the  shell.  Yet  they  both  belong  to  the 
same  section  of  the  genius,  and  it  ia  almost  certain  that  the  one  is 
the  ancestor  of  the  other. 

Locality,  Greg's  Landing,  Ala. 
LaoinB  greggi  n.  ep.    PI.  XXII,  tgt.  5  aDd  B. 

Specific  eharacleriiation. — Size  and  general  form  as  indicated  hy 
the  figure ;  marked  exteriorly  with  concentric  liues  not  deeply  in- 
cised ;  interior  with  two  diverging  cardinal  teeth  and  an  anterior 
lateral ;  anterior  muscular  scar  very  large  and  extending  from  the 
anterior  lateral  tooth  to  the  haaal  margin  of  the  shell ;  posterior 
muscular  soar  comparatively  small,  rotund;  interior  naturally  (or 
by  disease)  much  thickened  or  calloused,  a  shallow  channel  extend- 
ing  from  a  little  above  the  upper  margin  of  the  posterior  muscular 
scar  obliquely  to  near  the  base  of  the  anterior  scar. 

A  small  specimen,  magnified  in  fig.  5,  and  probably  of  this  spe- 
cies, shows  an  extrnmely  deeply  excavated  ligament  pit,  reminding 
one  of  Lueina  claytonia.  In  the  old  type  specimen  this  pit  broadeoa 
out  and  the  ligament  seems  to  be  attached  very  much  as  in  Donnia. 

Locality,  Gregg's  Landing,  Ala. 
Flanrotomm  BunU  Whilf.    Plate  XXII,  fig.  T. 

'I'lii.H  apecicH  iri  extremely  viirinlile  in  ornftiueiitatiim.     Sometimes 
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CasiidarU  brevidentoto  Aid.  yar.    PI.  XXII,  fig.  10. 

This  specimen  shows  an  unusually  large  number  of  nodules  on 
the  humeral  carina.  In  front,  the  two  lower  carinse  are  without 
nodules,  while  on  the  back  all  three  carinse  are  strongly  nodular. 

Locality,  Bell's  Landing,  Ala. 

LeTlfaiaB  trabeatnt  Con.    PI.  XX 11,  fig.  il. 

Here  is  one  of  the  largest  and  the  most  compact  varieties  of  this 
species.  The  labral  lirsB  are  unusually  well  marked ;  the  carinal 
nodules  are  very  large  but  im[)erfectly  defined. 

Locality,  Bell's  Landing,  Ala. 

Triton  (Banularia)  eooenemiB  AM.    PI.  XXIII,  fig.  1. 

Upon  the  whole,  this  is  the  most  perfect  specimen  of  this  species 
yet  found.  Its  apex  is  somewhat  eroded  and  might  be  represented 
a  little  more  acute.  Strangely  enough,  it  does  not  show  varices  on 
the  whorls  as  is  usual  in  specimens  of  this  species. 

Locality,  Gregg's  Landing,  Ala. 

Carioella  podagrina  Dall.    PI.  XXIII,  fig.  2. 

The  specimen  herewith  figured  is  so  exceptionally  fine  that  it  has 
seemed  worth  while  to  have  it  thus  specially  noticed  in  our  paleon- 
tological  literature. 

From  the  type  locality.  Bell's  Landing,  Ala. 

Faiui  bellanni  n.  sp.    PI.  XXIII,  fig.  3. 

Specific  charaderization, — Size  and  general  form  of  the  shell  as 
indicated  by  the  figure  ;  whorls  8  or  9 ;  embryonic  3  smooth  ;  others 
marked  by  from  8  to  10  sharp,  flattened  peripheral  spines,  at  whose 
base  or  immediately  at  the  suture  a  subordinate  series  of  spines  oc- 
cur on  the  larger  whorls;  canal  nearly  closed,  long,  straight ;  labial 
callus  thin. 

At  first  sight  this  seemed  like  a  large,  well-formed  F,  mohri,  but 
on  comparing  details  it  was  found  to  be  very  distinct. 

Locality,  Bell's  Landing,  Ala. 

CyUene  bellana  n.  sp.    PI.  XX I  IE,  fig.  4. 

Specific  characterization, — Size  and  general  form  as  indicated  by 
the  figure;  whorls  about  8;  embryonic  3  small,  smooth,  others 
finely  custate  and  with  fine  revolving  lines ;  costSB  strongest  on  the 
central  portion  of  the  whorls  (/.  c,  on  the  shoulder)  vanishing  above, 
reaching  the  suture  below  ;  columella  twisted,  Strepsidura-like  below ; 
labrum  lirate  tvithin ;   exterior  of  body  whorl  with  extremely  fine 
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revolving  linea  on  its  central  portion,  and  with  coarser  lines  above 
the  carina  and  near  the  base. 

Locality,  Bell'a  Landing,  Ala. 
SoUrinm  gttgfi  a.  ip.    PI.  XXIII,  ig.  b,  5l 

Whorla  about  5,  Nuclear  whorU  rounded  smooth ;  remaining 
whorls  with  three  crenulale  spiral  lines  and  one  smooth,  strong 
spiral  line  just  above  the  suture.  Periphery  above  the  body  wborl 
witb  one  deeply  incised  spiral  line,  tlius  rendering  the  periphery  of 
the  body  whorl  obtuse.  UnibilicuB  small,  with  radii  extending  from 
its  periphery  about  i  way  across  the  body-whorl,  and  having  a 
raised  spiral  coarsely  crenulate  carina  medially  located. 

Locality,  Gregg's  Landing,  Ala. 

MIDWAV  STAOE. 
PUnntomK  (Cith&ra  1}  lauim  Hvria.    Pi.  XXIII,  fig.  T. 

This  species  is  rather  remarkable  fbr  the  extreme  shallowness  of 
the  retral  atnus.  It  seems  never  to  attain  a  much  greater  size  thaD 
that  indicated  by  the  figure  (X  21). 

Type,  Lea  Memorial  Collection,  Academy  of  Natural  Sciences 
of  Philadelphia. 

Xxicality,  Matthew's  Landing,  Ala. 

PleVTOtomk  (Snronla)  oatrunpi*  Harrii.     Piste  XXIII,  flg.  S. 

This  apedes  was  described  from  a  peculiar  looking  fragment  fnim 
the  Midway  beds  on  Brazos  River,  Texas.  It  proves  to  be  quite 
common  in  the  upper  Midway  of  Alabama. 
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EXPLAHATION   OF  PlaTES. 

Plate  XVIII. 

Figs.    1  and  2.  Peetm  elaibornetuU  C-on. 

Fig.     3.  Leda  Teg ina-jackionU  n.ap. 

Fi(f,     4  and  5.  Meretrie  pearUima  a.  sp. 

Pig.     6.  Tellina  ebumeopne  C-oii. 

Fig,     7,  Maetra  mUnieeippiensU  Con. 

Figa,  8a.  Periploma  ap. 

Fig.    8b.  Peripltnaa,  biDge  magnified. 

Fig.     9.  Eucheilodtin  ereno-caruiata  Heilpr. 

Fig.  ]0.  Mnrpa  jtv-kiKDiennis  n.ap. 

Fig.  11.  /uaiu  Wecfotrfcj"  [I.  8p. 

Fig.  12.  Futtu  morlotii  Jyea  var,  near  airexut  Har, 

Fig.   13.   Lnlirut  ieaSnaU  n.  Bp. 

Fig.  14.  Mmmlinainaiirala  vnr.  Con. 

Fig,  15.  3Iiirezmarkd  HarriB. 

Fig.  16.  Mbnoeerasjacktonium  d.  sp. 

Plate  XIX. 

Fig,  [.  Lemjwus  branneri  Harris  X  J. 
Fig.  2.  Siphonalia  jaektonla  d.  ap. 
Fig.  3.  Amauropaiajacktonensisn.tp. 
Fig.  4  and  4a.  Cmrrea  pinguit  Con. 
Fig.  5,  5a,  6,  6a.  Cyprata  dalH  Aldr. 

Plate  XX. 

Figs.   1,  2,  3  and  4.  Papillinn  ttaminea  Con.  var. 

Fig.     5.  PapiUina  papUlata  Cou. 

Fig.     6.  Astarle  gmithnlletim  Har.  X  J. 

Figs.    7  and  8.  Protocardia  virginiana  t  Con.  X  J. 

Fig.     9.  PlevrotomavaughaniHar. 

Fig.  10.  Cancellaria  toHipliea  Con.  X  3. 

Fig.  n.   Cancellaria  iyhcerupis  a,  ap. 

Fig.  12,  Murex  monttia  Con. 

Plate  XXI. 

Figs.  1  and  la.  Pyriypiia  penila  Aid. 

Fig.  2.  Lalirut  imbrieatuliis  n.  sp. 

Fig.  3.  Sipho  ereda  Aid. 

Fig.  4.  CyproM  >mUhi  A\d. 

Fig,  6.  Solarium  hvppertti  var.  Har.  X  2. 

Fig.  6.  SolarUlla  tyiwervpU  a.  sp. 
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Plate  XXII. 

Figs.   1  aod  2.  Merelrix  nvttalUopni  Heilpr. 

Fig.     3.  Tellina  greggi  a.  ep. 

Fig.     4.  Panapcea  porredoiaet  var.  Aid. 

Figa.    6  and  6.  Lueina  greggi  n.  sp. 

Fig.     7.  Pleuroioma  namtta  Wbitf. 

Fig.    8.  Fueut  ntgatw  Aid. 

Fig.     9.  JPteudoUva  vefiwfai  Con. 

Fig.  10.  Quiidaria  brevidentala  Aid.  X  |. 

Fig.  11.  Levifunu  trabeatut  Coo. 

Plate  XXIII. 

Fig.  1,  Triton  (RanuUxria)  eooenenMa  Aid. 

Fig,  2.  Caricella  podagrina  Dall. 

Fig.  3.  Fimu  bellanug  n.  ep. 

Fig.  4.  Cyllene  bellana  a.  sp.  X  2. 

Figa.  5,  5a.  Solarium  greggi  ii.  sp.  XV. 

Fig.  6.  Pleurotoma  (SutcuIo)  otlrarupii  Har.  X  2. 

Fig.  7.  Fteurotoma  (Cithara)  leania  Har.  X  §. 

Fig.  8,  Natiea  mediavia  f  Har. 


[1806. 
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October  6. 

The  President,  Samuel  6.  Dixon,  M.  D.,  in  the  Chair. 

Forty  persoDs  present. 

The  Committee  on  the  Havden  Memorial  Award  reported  in 
fikvor  of  conferring  the  recognition  for  1896  on  Professor  Giovanni 
Capellini  of  Bologna. 

Giovanni  Capellini  was  born  in  Spezia,  August  23,  1833.  He 
studied  in  the  college  of  his  native  city  and  in  the  University  of 
Pisa.  While  yet  a  student  he  had  made  important  paleootological 
discoveries  and  was  in  correspondence  with  illustrious  scientists, 
both  Italian  and  foreign. 

After  obtaining  his  degree  in  science  he  made  frequent  trips  in 
France,  England,  Switzerland,  Belgium  and  Germany.  In  Sep- 
tember, 1859,  he  was  appointed  Professor  of  Natural  History  in  the 
National  College  of  Genoa. 

In  September  of  the  following  year  he  was  made  Professor  of 
Geology  and  Paleontology  in  the  University  of  Bologna. 

In  1863  he  visited  North  America.  The  rich  collections  then 
made  by  him  in  Nebraska  and  elsewhere  are  now  in  the  Geological 
Institute  of  Bologna.  In  1 864  he  made  interesting  scientific  discov- 
eries in  the  petroleum  lands  of  Wallachia. 

As  President  of  the  Second  Extraordinary  Beunion  of  the  Italian 
Naturalists  in  Spezia  in  1865,  be  founded  the  International  Congresa 
of  Anthropology  and  Prehistoric  Archeology. 

In  1872  he  travelled  in  Greece,  and  in  the  autumn  took  an  im- 
portant part  in  the  International  Anthropological  Congresses  in 
Brussels.  He  then  travelled  in  Switzerland,  Holland,  Austria, 
Hungary,  Germany,  Spain  and  Portugal,  and  returned  through 
France  and  England. 

He  was  made  Vice-President  of  the  First  International  Geologi- 
cal Congress  in  Paris  in  1878,  and  obtained  its  assent  that  the 
second  meeting  should  take  place  in  Bologna  in  1881.  Elected 
actual  President  (in  conjunction  with  Quintino  Sella  as  honorary 
President)  of  this  Congress,  he  inaugurated  the  commission  for  the 
unification  of  geological  nomenclature  and  a  commission  for  the 
production  of  a  geological  map  of  Europe,  outlined  at  Berlin.  To- 
gether with  Sella,  he  founded,  on  that  occasion,  the  Italian  Greologi- 
32 
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oal  Society.  In  1885  be  directed,  in  great  part,  the  Third  later- 
national  Geological  Congress  in  Bertio,  and  contributed  not  a  little 
to  its  success,  as  also  to  that  of  the  Fourth  Session  in  LoodoD  in 
1888. 

He  had  now  published  140  Bcienttfic  communications. 

Having  served  as  Rector  of  the  University  of  Bologna  at  intervals 
from  1874  to  1688,  in  tiie  latter  year  he  organized  and  directed  » 
celebration  of  its  Eighth  Century,  for  which  he  received  letters  of 
congratulation  from  all  the  universities  of  the  world.  He  has 
been  decorated  by  the  Emperor  of  Germany  and  other  sovereigns. 
The  University  of  Edinburgh  conferred  upon  him  through  its  Rector 
the  diploma  of  Doctor  "  Honoris  Causa."  The  University  of 
Moscow  nominated  him  honorary  Professor.  Seventy  of  the 
principal  academies  of  Europe  and  America  have  registered  Ids 
name  among  their  members.  He  was  elected  a  Correspondent  of 
the  Academy  of  Natural  Sciences  of  Philadelphia  in  1863. 

He  is  President  of  the  International  Commission  for  the  Unifica- 
tion of  Geological  Nomenclature  and  President  of  the  Boyal  Geo- 
logical Survey  of  Italy. 

ifica  Schists  of  the  Scliuylkill  River. — Theodore  D,  Rand  pre- 
aented  specimens  of  mica  schist  from  the  river  road  near  Strawberry 
Mansion,  Fairmount  Park.  The  nodules  resemble  very  imperfect 
aodalusite  crystals,  but  appear  to  be  almost  wholly  quartz  with  a 
little  kyanite  or  eillimanite,  resembling  closely  those  described  by 
the  lute  Dr.  George  H.  Williams,  in  the  Fifteenth  Annual  Report  of 
the  United  States  Geological  Survey,  p.  665,  as  occurring  on  Sligo 
Branch  (probably  Fairfax  Co.,  Va.)  and  as  suggesting  contact 
metamorpbism  of  included  fragments. 


October  13. 
The  President,  Samuel  G.  Dixom,  M.  D.,  in  the  Chair. 
Twenty-three  persons  present. 

The  deaths  were  announced  of  Alexander  H.  Green,  August  19, 
1896,  and  .Tosiah  D  wight  Whitney,  August  19, 1896,  Correapon dents. 


October  20. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Twenty-seven  persons  present. 


«■] 
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Th«  Oeeurrenee  of  Maeaeiu  leonintig  (^Blyth)  in  Eattern  Bur- 
mah, — Arthur  Erwin  Brown  stated  that  a  young  male  monkey 
nearly  allied  to  Mae<K\t»  nementrintts  waa  purchased  by  the  Zoologi- 
cal Societj'  of  Philadelphia  in  April,  1894,  from  a  peraon  who  had 
procured  il  at  Mongnai,  in  the  southern  Shan  states,  Upper  Burmab. 
At  the  time  this  animal  was  received,  certain  peculiarities  led  him  to 
refer  it  provisionally  to  M.  leoninus  (Blyth),  but  it  is  only  lately 
that  he  had  fully  determined  this  identificaljon  to  be  correct  It  has 
now  lived  in  the  garden  two  years  and  a  half  and  he  would  suppose 
it  to  be  about  four  years  old,  but  it  has  not  yet  assumed  the  full 
colors  of  the  male  of  this  species  as  showa  in  Mr,  Sclater's  plate' 
the  resemblance  between  it  and  the  female  being  still  close.  The 
general  color  is  pale  brown,  resulting  from  the  yellow  and  brown 
annulatioQof  the  hairs ;  the  sides  of  the  body  and  outside  of  the  limbs 
are  rather  paler  and  somewhat  grayish  ;  the  horse-shoe  mark  on  top 
of  the  head  is  well  defined  in  a  darker  shade  of  brown  which  shows 
also  along  the  back  and  upper  side  of  the  tail  and  slightly  appean 
on  the  back  of  the  hands  and  feet.  The  characteristic  red  line  in 
the  hare  skin  from  the  outer  corner  of  the  eye  b  well  marked,  and 
it  is  interesting  to  observe  that  it  l>ecomes  much  brighter  in  color 
when  the  animal  is  excited  than  at  other  times.  It  is  doubtful  if 
this  mark  would  be  at  all  evident  in  skins.  The  specimen  is  now 
about  twenty  inches  in  length  from  nose  to  base  of  tail ;  the  tail 
being  about  six  and  a  half  and  without  a  tuft. 

Ab  compared  with  ncmeitriniii  of  like  age  leoninm  haa  the  muz- 
zle  shorter,  the  BU|>erciliary  ridges  more  prominent,  the  ischial  callos- 
ities smaller,  the  hair  about  the  cheeks,  neck  and  shoulders  much 
longer,  the  spreading  whiskers  being  conspicuous  when  looked  at 
from  in  front,  the  fitce  and  ears  are  paler  and  the  iris  is  distinctly 
hazel  brown,  while  in  nemailrimiH  it  is  of  a  paler  yellowish-brown. 

tt  would  appear  that  M.  koninvthta  heretofore  been  only  known 
to  occur  in  the  Province  of  Arracan,  in  Western  Burmah,  on  the 
Bay  of  Bengal,  and  from  a  few  localities  in  the  Valley  of  the  Irra- 
waddy,  the  present  specimen,  therefore,  extends  the  range  of  the 
s|>ecieti  eastward  across  Upper  Burmah  to  the  Iwrders  of  Yunnan. 
Dr.  Griggs,  from  whom  toe  8j>ecimen  was  procured,  fully  assured 
the  speaker  as  to  the  locality. 

The  characters  of  this  monkey  are  very  distinct  and  at  its  present 
age,  when  placed  side  by  side  with  specimens  of  the  southern  form 
of  pig-tailed  monkey,  if.  nemt4trin\u,  there  is  no  jKiseibility  of  cod* 
fusing  them. 

October  27. 
The  President,  Saudbl  G.  Dixom,  M.  D.,  in  the  Chur. 
Thirty-one  persons  present. 
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Pspen  under  the  foUowbg  titles  were  presented  hr  pablicattOD : — 

"New  Species  of  Fresb>wRter  Mollusks  from  South  America," 
by  Henry  A.  Filebry. 

"  Geology  of  the  Mussel-bearing  Clays  of  Fish  House,  N.  J^" 
by  Henry  A,  Pilsbry. 

The  death  of  Baron  Ferdiaand  Von  Mueller,  a  Correspoodeot, 
October  9, 1896,  wss  announced. 

The  followiog  were  elected  members : — 

Henry  A.  Zjaesele,  George  C.  Harlan,  M.  D.,  William  H. 
Sngerly  and  Henry  Beatea,  Jr.,  M.  H. 

Frof.  W.  C.  Koentgen  of  Wiirzburg,  was  elected  a  Correspondent. 

The  following  were  ordered  to  be  printed : — 
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OOVTBIBVTIOn  TO  TEE  ZOOLOGY  07  TEVEB88SS. 

Ho.  4,  M0LLU8K8. 

BT  HENRY  A.  PIL8BRY  AND  SAMUEL  N.  RHOADS.^ 

The  following  paper  concludes  the  annotated  lists  of  the  animals 
of  Tennessee,  collected  and  observed  by  Mr.  Rhoads,  which  have 
appeared  in  the  Proceedings  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  beginning  with  page  376,  in  the  volume  for  1896. 
The  reader  is  referred  to  this  article  for  an  itinerary  of  the  journey 
through  Tennessee,  during  which  the  collection  of  moUusks  here 
enumerated  was  secured. 

The  list  is  restricted  exclusively  to  the  collection  made  by  Mr. 
Rhoads  in  May  and  June,  1895,  no  attempt  being  made,  as  in  pre- 
vious papers  of  this  series,  to  complete  the  list. 

The  literature  of  Tennessee  mollusks  is  extensive,  nearly  all  gen- 
eral works  on  the  North  American  land  and  fresh  water  forms  con- 
taining descriptions  of  or  references  to  species  from  the  state. 
There  are,  however,  but  few  special  papers  on  shells  of  this  area. 
Dr.  James  Lewis  published  in  the  American  Journal  of  Conchol- 
ogy,  VI,  1870,  p.  188-191,  "  Notes  on  the  Land  Shells  of  East  Ten- 
nessee,'* based  on  specimens  collected  by  Miss  Annie  E.  Law. 
Pages  216-226  contain  an  article  "On  the  Shells  of  the  Holston 
River,"  by  the  same  author,  likewise  from  Miss  Law's  collection. 
Tryon,  in  Amer.  Jour.  Conch.,  VII,  p.  86,  reviews  Dr.  Lewis'  notes 
on  Holston  River  Strepomatidce,  A  third  paper  by  Lewis,  "  Shells 
of  Tennessee  (No.  2),"  collected  by  Miss  Law,  appears  in  Proceed- 
ings of  the  Academy  of  Natural  Sciences  of  Philadelphia  for  1872, 
pp.  108-115.  A  number  of  other  papers  by  Dr.  Lewis,  in  the  same 
Proceedings,  and  by  Prof.  A.  G.  Wetherby,  in  the  Journal  of  the 
Cincinnati  Society  of  Natural  History,  deal  mainly  with  Tennessee 
mollusks. 

In  species  of  Unionidce,  Tennessee  is  wonderfully  rich.  The 
western  part  of  the  state,  represented  in  the  collection  here  recorded 


'  Prof.  H.  A.  Pilsbry,  of  the  Academy  of  Nataral  Sciences  of  Philadelphia, 
and  his  assistanL  Mr.  £.  G.  Vanatta,  iSlentified  the  entire  collection.  Chas. 
T.  Simpson,  of  the  National  Museum,  has  kindly  examined  and  reported  on  a 
number  of  ambiguous  and  difficult  Unumidas,  All  annotations  are  made  by 
Mr.  Pilsbry. 
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b;  the  forma  taken  at  Keelfoot  Lake,  baa  the  typical  northern  Miaris- 
rippi  fauna,  with  a  few  southwestern  species.  The  special  character 
of  the  TeDDesaee  Birer  system  is  well  known  to  concbologists ;  but 
among  the  species  herein  catalogued  from  middle  and  east  Tennes- 
see  wilt  be  found  a  number  of  forms  described  from  Alabama, 
Louisiana  and  other  localities  to  the  south  aud  west,  such  as  Dnto 
propinquve,  U-  pybasii,  U.  turgidue,  U.  tumeieens,  U.  ealiffinoaua, 
etc 

PULMONATA. 
AQNATHA. 
Family  CIBCinABIID^S  FiUbrj. 
Sdxntiidx  FtMihar  =:  Jfacroci/c2u  uid  SeUnitei  AucL 
1.  CtrBinarla*  eanekVk  (Say). 

Bellevue  (68677)' ;  Banks  of  Emory  Riv.,  Harriman  (68ti76)  ; 
Johnson  City  (68679)  ;  Road  to  Cloudland,  Roan  Mt.,  &000  ft. 
(68676). 

ADLACOPODA. 
Family  ZONITID2. 
».  Tltraa  arlwras  (Sty). 

Samburg,  Reelfoot  Lake  (68689) ;  Raleigh  (69104) ;  Sawyer's 
Springs  (69105)  ;  Banks  Emory  Riv.,  Harriman  (68688,  68692) ; 
AUardt  (68691);    5  m.  S.  W.  Greeneville  (68693);    Greenevill* 
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7.  OmphalinA  rngeli  (W.  G.  Binn.). 

Roan  Mt.,  Carter  Co.,  4000  to  6000  ft.  (69108,  69109,  69110). 

8.  l^triniionites  lattsslmiu  (Lewis). 

Rock  Creek,  Roan  Mt.,  3500  to  6000  ft.  (68698). 

9.  Oaitrodonta  aoerra  (Lewis). 

Roan  Mt.,  Carter  Co.,  6000  ft.  (69084). 

10.  Oaitrodonta  intortezta  (Binn.). 
Chattanooga  (68670). 

11.  Oastrodonta  ligera  (Say). 
Saruburg,  Reelfoot  Lake  (68673). 

18.  Oastrodonta  demissa  (Binn.). 

Bellevue  (69086). 

13.  Oastrodonta  capsella  (Old.). 

Belle  Mead  Farm,  near  Nashville  (69089) ;  Emory  Riv.,  near 
Harriman  (69090)  ;  Roan  Mt.,  Rock  Creek  (69091). 

14.  Oastrodonta  gnlaris  (Say). 

Sawyer's  Springs  (69092)  ;  Emory  Riv.,  near  Harriman  (69093) ; 
Nolaehueky  Riv.,  near  Greeneville  (68094) ;  Roan  Mt,  Carter  Co., 
4000  to  6000  ft.  (69096,  69096). 

15.  Oastrodonta  ooUisella  Pils. 

Emory  Riv.,  near  Harriman  (69097)  ;  Johnson  City  (69098). 

16.  Oastrodonta  interna  (Say). 

Bellevue  (68666);  Chattanooga  (68667);  Sawyer's  Springs, 
Walden  Ridge  (68668)  ;  bank  Emory  Riv.,  Harriman  (68669). 

Family  LIMAOIDiB. 

17.  Limax  oampestris  Binn. 

Reelfoot  Lake  (69066)  ;  Bellevue  (69066)  ;  Holston  Riv.,  near 
French  Broad  Junction  (69064). 

FamUy  FHILOMYCIDiE. 

18.  Philomycns  carolinensis  (Boso.). 

Reelfoot  Lake  (69067) ;  Raleigh  (69078) ;  Sawyer's  Springs 
(69069) ;  Harriman  (69068). 

FamUy  ENDODONTIDiB. 

19.  Pyramidnla  perspeotiva  (Say). 

Samburg,  Reelfoot  Lake  (68660) ;  "  Belle  Mead  "  farm,  near 
Nashville  (68649) ;  Bellevue  (68646) ;  Chattanooga  (68646) ;  Saw- 
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yer-a  Springs,  Walden  Bidge  (68653)  ;  bank  Emory  Riv.,  Harri- 
man  (68644) ;  Knoxville  (68661) ;  Johnson  City  (68647) ;  Boan 
Mt.,  5000  ft.  (68652). 

50.  FTTftmidnla  UUnuta  (B&j). 

Samburg,  Reelfoot  Lake  (68661)  ;  Belle  Mead  Farm,  near  Naah- 
ville  (69079);  Bellevue  (68663) ;  Williams  Isl.,  near  Chattanooga 
(68664);  Chattanooga  (69080) ;  Sawyer's  Springs  (69081);  Knox- 
ville (68662)  ;  Greeoeville  (68657) ;  Johnson  City  (69082) ;  Rock 
Creek,  Roan  Mt.  (68655) ;   Doe  Riv.,  Roan  Mt.,  4000  ft.  (68656). 

51.  ?rTamidaUaltamaUo»rinata(An<it.). 
Emory  Riv.,  near  Harriman  (69083). 

Most  Tennessee  specimens  of  this  species  are  more  coarsely  and 
strongly  ribbed  than  northern  and  western  examples,  and  there  is 
often  a  more  or  lew  pronounced  peripheral  keel.  The  culmination 
of  this  type  of  shell  is  P.  alternaia  mordax,  of  which,  however,  no 
.  specimens  were  taken  at  localiUea  recorded  above.  The  form  called 
var.  earinata  contrasts  with  these,  being  very  Gne-ribbed  and  dis- 
tinctly carinated,  and  not  at  all  of  the  mordaz  type.  Peculiarly  de- 
pressed, but  not  keeled,  specimens  occurred  at  Sawyer's  Springs. 
M.  H«llowUioiu  lineatQ*  (Si;), 

Belle  Mead  farm,  near  Nashville  (68681);  bank  Emory  Riv., 
Harrinian  ( 
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S7.  Polygyra  firftadnlenta  Pils. 

Samburg,  Reelfoot  Lake  (68565) ;  Belle  Mead  Farm,  near  Nash- 
ville (68566) ;  Williams  Isl,  near  Chattanoo^  (68569) ;  bank 
Emorj  Riv.,  Harriman  (68567) ;  bank  Doe  Biv^  4000  ft,  Roan 
Mt.  (68564). 

98.  Polygyrft  tridentoto  (Saj). 

Sawyer's  Springs,  Walden  Ridge  (68557)  ;  Greeneville  (68561)  ; 
5  m.  8.  W.  Greeneville,  bank  Nolachueky  Riv.  (68558)  ;  Allardt 
(68562)  ;  near  junction  Holston  and  French  Broad  Rivs.  (68559)  ; 
Johnson  City  (68560);  banks  Doe  Riv.,  Roan  Mt.,  4000  ft. 
(68563). 

99.  Polygyra  palliata  (Say). 

Samburg,  Reelfoot  Lake  (68555) ;  Johnson  City  (68556). 

30.  Polygyra  obstriota  (Say). 

Bellevue  (68553)  ;  bank  Emory  Riv.,  Harriman  (68552). 

81.  Polygyra  appressa  perigrapta  Pile. 

Samburg  (68547) ;  Raleigh  (68544) ;  Belle  Mead  Farm,  near 
Nashville  (6^^557)  ;  Chattanooga  (68542)  ;  Sawyer's  Springs,  Wal- 
den Ridge  (68549) ;  bank  Emory  Riv.,  Harriman  (68548) ;  Knox- 
ville  (68541). 

39.  Polygyra  sabpalliata  Pils. 

Roan  Mt.,  3000  to  6000  ft.  (69064,  69065,  69066). 

This  is  the  **  Mesodon  wetherbyi "  of  most  collections.  It  is  a  far 
more  common  species  in  museums  than  that,  occurring  abundantly 
at  Roan  Mt. 

38.  Polygyra  wetherbyi  (Bid.). 

Emory  Riv.,  near  Harriman,  Roane  Co.  (69067). 

The  specimens  of  this  excessively  rare  species  agree  with  one  of 
the  original  lot  collected  by  Prof  A.  G.  Wetherby.  It  has  been 
found  before  in  Whitley  (and  Campbell  ?)  counties. 

84.  Polygyra  wheatleyi  (Bid.). 

Roan  Mt.,  3000  to  6000  ft.  (69068,  69069,  69070). 

35.  Polygyra sp.  ? 

Allardt  (69071). 

A  single  specimen,  defective  in  the  umbilical  region,  of  an  appar- 
ently new  species. 
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M.  tcljgjTH  alsTata  (S*;.). 

Samburg.  Reelfoot  Lake  (68606) ;  Belle  Mead  Farm,  near  Naeh- 
viUe(68604)j  Bellevue  (68619);  Chattanooga  (68607),  faintly, 
broadly  chestnut- banded  at  the  periphery;  bank  of  Emory  Riv., 
Harriman  (68606);  juoction  French  Broad  and  Holetoo  Bivers 
(68608,  68618). 
17.  Foljgrrk  Molsta  (Binn.). 

Samburg,  Reelfoot  Lake  (68614)  ;  Bellevue  (68613) ;  bank  Ent- 
cry  Riv.,  Harriman  (68616). 
SB.  PoIygTTB  aadnWHt  (Binn.). 

Ten  miles  east  of  Allardt  (68624)  ;  Roan  Mt.,  Doe  Riv.  valley, 
8000  n.  (68625,  6630d) ;  top  of  Roan  Mt.  (68629) :  road  to  Cloud- 
land,  3500  to  6000  ft.  (68626,  68628). 

Mr.  E.  G.  Vauatta,  who  dissected  specimens,  found  that  the  smaU 
thin-shelled  typical  form  agrees  with  the  very  large,  solid  ahells  in 
soft  anatomy,  confirming  Binney's  observations. 
S9.  roljgjit  •IboUbiit  (Sij). 

Belle  Mead  Farm,  near  Nashville  (68621) ;  Chattanooga  (68620). 
40.  r«ljgjn  alboUbrii  m«jaT  (Binn.). 

Vaughan'B  Cave,  near  Bellevue  (68623) ;  Johnson  City  (68629). 

Very  large  specimens.  Diesections  of  them  by  Mr.  E.  G.  Vaoatta 
fully  confirm  the  analomical  distinctioDB  indicated  by  Mr.  Binney 
between  this  species  or  variety  and  the  large  form  of  P.  andrewace. 
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46.  Polygyrft  hirsnta  altUpira  Pils. 

Road  to  Cloud  land,  Roan  Mt.,  Doe  Riv.,  4000  ft.  (68586)  ;  top 
Roan  Mt.  6000  ft.  (68585). 

47.  Polygyra  stonotroma  (F6r.). 

Chattanooga  (68588) ;  Sawyer's  Springs,  Walden  Ridge  (68592) ; 
bank  Emory  Riv.,  Harriman  (68587)  ;  AUardt  (68593). 

48.  Polygyra  stonotrema  depilate  Pils. 

Belle  Mead  Farm,  near  Nashville  (68594) ;  Bellevue  (68590) ; 
Johnson  City  (68595). 

Family  BUTalMULIDiB. 

49.  Bnlimnlns  dealbatns  (Say). 

Belle  Mead  Farm,  near  Nashville  (68632). 

ELASMOGNATHA. 
Family  SUOOINEIDiB. 

50.  Baeoinea  obliqua  Say. 
Samburg,  Reelfoot  Lake  (68686). 

61.  Baooinea  ovalis  GId. 

Samburg,  Reelfoot  Lake  (68683) ;  Mouth  of  Wolf  Riv.,  Memphis 
(68684);  Richland  Creek,  Belle  Mead  Farm,  near  Nashville 
(69282). 

58.  Bnooinea  avara  Say. 
Samburg,  Reelfoot  Lake  (68687)  ;  Chattanooga  (69281). 

LIMNOPHILA. 

Family  UMNiBIDiE. 

58.  LimnflBa  desidiosa  Say. 

Samburg  (69297)  ;  Bellevue  (69295)  ;  Johnson  City  (69298) ; 
Knoxville  (69075). 

54.  Limn»a  oolnmella  Say. 
Knoxville  (69076). 

55.  LimnoBa  hnmilis  Say. 
Johnson  City  (69299). 

56.  Planorbis  trivolvis  Say. 
Samburg  (69250,  69301). 

57.  Planorbii  bioarinatas  Say. 

Emory  River,  near  Harriman  (69302). 
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M.  Pluorbi*  diUUttu  GId. 

KnozTille,  in  a  apriog  (69303). 
■9.  Ans^lAt  dlapluova  H>ld. 

Knoxville  (69334). 

Fainil7  FHYSIDiB. 

60.  Pli;«a  {nrrlnk  S>7. 

S.  Harpeth  River,  6  m.  from  Bellevue  (69266) ;  KnozTille 
(69077). 

61.  Phyik  hstaraitiopliti  Baj. 

Belle  Mead  Farm,  near  Naahville  (69267) ;  Nolacbuck;  Kiver, 
near  Greeneville  (69269)  ;  Watauga  Eiver,  near  Watauga  (69270)  ; 
Johnson  City  (69268). 
68.  Fhyik  intapa  Htld. 

Samburg  (69271);  JohnsoD  City  (69272). 
68.  FhTit  nloTOttoma  Hald. 

Belle  Mead  Farm,  near  Nashville  (69275).  Also  taken  in  Ken- 
tucky, at  Mammoth  Cave  (69276) ;  west  bluff  of  Keolucky  River, 
opposite  Frankfort  (69277) ;  Sbelbyville,  Clear  Creek  (68278). 

This  seems  t«  be  a  distinct  and  well  characterized  species,  readily 
distinguishable  at  first  sight  from  all  other  American  forms  of  thia 
genus,  in  which  specific  lines  are  so  difficult  to  define.  Judging 
from  the  rare  occurrence  of  this  name  in  the  literature,  the  spedes 


1896.]  NATUBAL  8CIKNCBB  OF  PHILADSLPHIA.  496 

the  special  localities  east  and  weet  are  more  or  less  isolated.  Its  distri* 
bation  is,  on  the  whole,  more  markedly  discontinuous  than  that  of 
anj  American  land  snail  known  to  me.  It  probably  liyes  in  higher 
latitude  than  any  other  member  of  the  Helicinida.  H,  occulta  is  an 
omnipresent,  and  therefore  characteristic,  fossil  of  the  Mississippi 
Valley  loess ;  and  during  the  formation  of  that  deposit  was  exten* 
sively  diffused  and  excessiyely  numerous  over  a  large  area  where  it 
is  now  extiDct. 

T^NIOGLOSSA. 

Family  AMNICOLIDiB  Tryon. 
•e.  Somatogyras  anrtus  Tryon. 

Nolachucky  River,  near  Greeneyille  (69284). 

er.  PonifttiopfiB  lapidaria  (Say). 

Banks  of  Emory  River,  near  Harriman  (69283). 

Family  VIVIFABIDJB  GiU. 

at.  "nvipara  intartezto  (Say). 

Samburg,  Reelfoot  Lake  (69249). 
09.  Campeloma  ponderosnm  (Say). 

Tennessee  River,  near  Chattanooga  (69232,  69236,  69237); 
Holston  River,  1  mile  above  French  Broad  (69259,  69260) ;  Ten- 
nessee River,  near  Knoxville  (69258) ;  Clinch  River,  below  Pat- 
ton's  Ferry  (69261) ;  Indian  shell  heap,  Williams  Island  (69231). 

70.  Campeloma  sabfolidnm  (Anth.). 

Samburg,  Reelfoot  Lake  (69233,  69234,  69235) ;  Big  Harpeth 
River,  near  Bellevue  (69263). 

71.  Campeloma  genieulnm  (Conr.). 

Emory  River,  near  Harriman  (69262). 

78.  Lioplaz  sabcarinata  (Say). 
Big  Harpeth  River,  near  Bellevue  (69238). 

Family  PLETJBOCEBID2  Fischer. 

This  has  long  been  recognized  as  one  of  the  most  difficult  families 
of  American  mollusks.  Tryon  made  a  good  be^ning  in  the  in- 
tricate study  of  its  species  in  his  monograph  published  by  the  Smith- 
sonian Institution  in  1872.  His  conclusions  were  based  upon  a 
study  of  material  from  all  the  principal  collections  of  that  time ; 
and  his  extensive  synonymy  has  proved  in  nearly  every  case  which 
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hu  since  been  teeted  to  be  singularly  well  judged.  It  was  a  splen- 
did piece  of  work,  considering  the  time  and  material  availAbl& 
But  Tiyon  himself,  in  bis  later  years,  saw  as  clearly  as  anyone  that 
a  vastly  greater  reduction  of  species  must  be  made.  He  told  me,  in 
1888,  that,  as  be  now  saw  tbe«e  shells,  there  were  not  more  than  a 
tenth  as  many  good  species  as  names.  Whether  the  particular 
ratio  mentioned  was  deliberately  said  or  not,  I  do  not  know :  but  I 
incline  to  the  belief  that  it  will  prove  near  the  truth. 

These  shells  must  be  collected  and  studied  by  river-systems ;  and 
it  then  appears  that  often  the  same  species  occurs  in  some  localities 
sculptured  throughout,  in  others  only  on  the  upper  portion,  while 
in  sdll  other  places  only  the  earlier  whorts  may  show  the  character^ 
istic  sculpture.  Some  of  the  species  described  from  one  or  two 
decollate  examples  will  be  recognized  with  great  difficulty,  if  at  all, 
in  cases  where  the  type  locality  is  not  known. 

A  cursory  glance  at  the  generic  scheme  in  current  use  reveals 
some  inaccuracies  which  call  for  correction.  The  genera  are  un- 
equally related,  anr],  as  Tryoa  baa  shown,  fall  into  three  main 
groups.     They  are  as  follows : 

Id  Lea,  1831,  type  Ftteus  fluvialU  Say.  Melafutw  Bwainson, 
1840,  is  a  synonym. 

LiTBABiA  Hald.,  1840,  type  AneuloBa  (Lithatid)  geniculata 
Hald. 

A  section  of  Lithasia  is  Angttrema  Hald.,  1841,  type  Melania  or- 
migera  Say;  QUAella  Gray,  1647,  same  type,  being  a  synonym  of 
Angitrema. 
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vata  *'  Lea/'  filum  Lea,  ipinalU  Lea  and  tarta  Lea  belong  to  the 
the  prior  genus  Pleuroeera  Raf.,  and,  therefore,  are  to  be  eliminated 
from  Elimia.  Holdonia  Lea  belongs  to  the  prior  genus  Litharia 
Hald.  ApU  Lea  is  a  Paehyehilus.  The  other  species  are  true  Oon- 
iobcues, 

Gyrotoma  Shuttlew.,  1845. 

Synonyms  Schizottoma  and  Schizocheilus  Lea  (preoa).  Apella 
Mighels,  MS.,  1860. 

Anculosa  Say. 

78.  lo  tpinoM  Lea. 

Holston  River,  3  miles  from  Knoxville  (69253) ;  Tennessee 
River,  near  Knoxville  (69252)  ;  Nolachucky  River.,  5  miles  south 
of  Greeneville  (69251) ;  in  the  Indian  shell  heaps,  Williams 
Island,  Tennessee  River  (69255)  ;  Indian  mound,  junction  Holston 
and  French  Broad  (69254)  ;  Indian  mound,  Patton's  Ferry,  Nola- 
chucky  River  (69265). 

74.  Litliatia  genionlata  Uald. 

Indian  shell  heaps,  Williams  Island,  Tennessee  River  (69240) ; 
Emory  River,  near  Harriman  (69242) ;  Tennessee  River,  near 
Knoxville  (69241)  ;   CUnch  River,  below  Patton's  Ferry  (69239). 

75.  Lithaiia  vermooia  (R&f.). 

Tennessee  River,  near  Chattanooga  (69332)  ;  Tennessee  River, 
near  Knoxville  (69247)  ;  Aboriginal  shell  heaps,  Williams  Island 
(69248) ;  shell  heap,  junction  Holston  and  French  Broad  Rivers 
(69264). 

76.  Lithaiia  venntta  Lea. 

Big  Harpeth  River,  near  Bellevue  (69293,  69294). 

77.  Lithaiia  itygia  (Say). 

Big  Harpeth  River,  near  Bellevue  (69333). 

These  shells,  while  worthy  of  the  Styx  when  unwashed  and  black 
with  iron  deposit,  are  of  a  beautiful  green  with  darker  bands  when 
this  incrustation  is  removed. 

78.  Plenrooera  andnlatnm  (Say). 

Clinch  River,  above  Patton's  Ferry  (69313)  ;  Holston  River,  1 
mile  above  French  Broad  (69312,  69314). 

Pleuroeera  undulatum  is  here  understood  to  cover  the  following 
nominal  species,  all  of  which  seem  to  be  connected  by  inappreciable 
•degrees  when  a  large  series  is  examined :   Melania  exeurata  Con., 
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if.  rorala  Rve^   T^rypanotloma  tpilbitani  Lea,  T.  moail^cmm,  l9 
nodoBO,  lo  variabiHt,  lo  nobilii  and  lo  rohutta  Lea.    There  are  BtiD 
other  formi  which  will  doubtlen  fall  under  undu/ofum  aa  rarietief 
or  fl^Donynu. 
79.  Flaniaurm  nndnUtoni  noblle  <L«). 

Tenneesae  River,  near  Chattancx^  (69317)  ;  Emor^  River,  near 
HarrimaD  (69316). 
SO.  PlsBTMera  undnUtnin  uonllifgnai  (!<«■]. 

Abori^nal   shell    heaps,    WilliamB    laland,    Tennessee    River 


SI.  FbuioMn  sMutUoalatnu  (Saj). 

Clinch  River,  below  Patton'a  Ferry  (69368) ;  Tenneaaee  River, 
near  Knoxville  (69264). 
M.  PUuoeers  gradKtam  (Anth.). 

Tennessee  Kver,  near  Knoxville  (69310) ;  Holston  River,  1  mile 
above  junction  with  French  Broad  (69309). 
B>.  Fltmnotrm  fllam  (Lm). 

Tennessee  River,  near  Chattanooga  (69306) ;  Emory  River,  near 
Harriman  (69308)  ;  Tennessee  River,  near  Knoxville  (69306). 
M.  PlanroMn  Blnm  T«r  F 

South  Hsrpeth  River,  6  miles  from  Bellevue  (69307). 
H.  PlvnroMra ip.  1 

Patton'i  Ferry,  Clinch  River  (69324). 

A  peculiar  specie*,  not  correspnndinp  with  any  deacrihed  for 
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91.  Btrepliobaiit  plena  (Anth.). 

Tennessee  River,  Chattanooga  (69337);  Clinch  River,  above 
Patton's  Ferry  (69338). 

S.  plena  includes  as  synonyms  S.  spillmani,  elarkii  and  cornea  of 
Lea,  all  from  the  same  region  and  in  the  same  river  system. 

Strephobasis  is  a  mere  section  of  Pleurocera,  and  is  reducible  to 
some  two  or  three  species. 

92.  Ooniobaiit*  proxima  (Say). 

Watauga  River,  Watauga  Station  (69290). 

98.  Ooniobaiis  proxima  lymmetrioa  (Hald.). 

Doe  River,  Roan  Mountain,  2800  to  4000  fk.  (69292) ;  Rock 
Creek,  Roan  Mountain  3500  ft.  (69291). 

The  same  form  occurs  plentifully  around  Cranberry,  Mitchell  Co. 
N.  C.  (Dr.  H.  Skinner). 

94.  Ooniobasii  laqneata  (Say). 

Richland  Creek,  Belle  Mead,  near  Nashville  (69289);  South 
Harpeth  River,  6  miles  from  Bellevue  (69348,  69286,  69347) ;  Big 
Harpeth  River,  near  Bellevue  (69287,  69288). 

The  specimens  are  not  typical,  being  more  like  the  synonym  or  vari- 
ety O.  deshayesiana  Lea ;  but  there  are  at  least  ten  other  names, 
probably  referable  to  the  same  species,  leading  terms  heing  plicatula 
Lea,  costulata  Lea,  einerella  Lea,  aparus  Lea,  cerea  Lea,  rugosa  Lea, 
eorrugata  Lea,  circinata  Lea,  aihleta  Anth.,  glauea  Anth.,  lyonii 
Lea,  etc. 

95.  Anonloia  inbglobosa  Sny. 

Nolachucky  River,  6  miles  southwest  of  Greeneville  (69342)  - 
Watauga  River,  below  Watauga  Station  (69343) ;  Doe  River,  2800 
4000  ft.  (69344). 

96.  Anonloia  barpetheniit  Pils.    Sp.  nor. 

Mr.  Pilsbry's  description  is  herewith  given  : — Shell  globose,  with* 
very  short  spire  and  rounded  periphery ;  olivaceous  brown  or  yel- 
lowish, the  surface  with  slight  growth  lines.  Whorls  5,  the  body 
whorl  very  convex,  impressed  in  the  umbilical  region.  Aperture 
livid  purplish  within  the  outer  lip  but  slightly  sinuous,  parietal  wall 
and  columella  heavily  calloused,  purple;  face  of  columella  con- 
cave, a  projecting  angle  at  union  of  columellar  and  basal  lips.  Alt.. 

'The  familiar  generic  name  is  ased  here  for  convenience,  bat  it  must  be  re^ 
placed  eventually  by  Elimia  H.  &  A.  Adams. 

33 
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9i,  diam.  19  mm.:  alt.  12,  diam.  llrom.  The  globular  form  aod 
angtilatioD  at  base  of  columella  separate  this  form  from  A.  aubglo' 
bom. 

Big  Harpetb  River,  near  Bellevue  (69357). 
Vt.  AaanloM  praroM  Bkj. 

Holston  River,  1  mile  above  French  Broad  (69244) ;  Tennessee 
River,  near  Chattanooga  (29246) ;   Teonessee  River,  near  Knox- 
ville  (69245).    Indian  mound,  Williams  Island  (69248). 
98.  Anovloia  omkta  Anth. 

Tennessee  River,  near  Knoxville  (69340) ;  Holston  River,  1  mile 
above  French  Broad  ( 


PELECYPODA. 
FamUy  0YBEI7ID.S  Fiacher. 

99.  Sph»rtiim  •trUttnnm  (Lam.). 

Big  Harpeth  River,  near  Bellevue  (69325);  Johnson  City  (69326). 

100.  BpharlQin  fsbal*  Prime 

Belle  Mead  Farm,  near  Nashville  ( 

101.  Bphnrinm  tcuisvarinm  (Say). 
Samburg,  Obion  Co.  (69327). 

102.  SpharinB  partnmtina  (Saj). 
Samburg,  Reelfoot  Lake,  Obioi 

lOS.  Piiidlnm  abditnm  Hald. 
ville  (69331). 
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108.  Unio  aiparrimnt  Lea. 

Beelfoot  Lake,  Obion  Co.  (68340). 

109.  Unio  bUngnlttut  Lea. 

TeDnessee  River,  above  Knoxville  (68361) ;  Watauga  River, 
below  Watauga  Station  (69370). 
Described  from  Caney  Fork. 

110.  Unio  oaliginotut  Conr. 

Clinch  River,  above  Patton's  Ferry  (69203). 
Described  from  tlie  Red  River  at  Alexandria,  La. 

111.  Unio  oaptflBformii  Lea. 

Big  Harpeth  River,  near  Bellevue,  Davidson  Co.  (68369). 
118  Unio  oironlas  Lea. 

Big  Harpeth  River,  near  Bellevue  (68381) ;   Tennessee  River, 
near  Knoxville  (68362). 
An  Ohio  drainage  species. 

118.  Unio  conradianni  Lea.    (Ctmradicut  Lea). 

Emory  River,  Harriman  (69222)  ;  Watauga  River,  near  John- 
son City  (69226). 

The  specimens  are,  for  the  greater  part,  only  very  slightly  plicate 
on  the  posterior  slope,  far  less  so  than  Lea's  types. 

114.  Unio  oooperianni  Lea. 

Tennessee  River,  near  Williams  Island,  below  Chattanooga 
(68375)  ;  2  miles  above  Knoxville  (69211)  ;  Clinch  River,  above 
Patton's  Ferry  (68363). 

116.  Unio  cornntui  Barnes. 

Clinch  River,  above  Patton's  Ferry,  Roane  Co.  (68330). 

116.  Unio  oraaiidena  Lam. 

Holston  River,  1  mile  above  junction  with  Tennessee  River 
(68365);  Tennessee  River,  near  Knoxville  (68327);  Tennessee 
River,  near  Williams  Island,  Chattanooga  (68347) ;  Clinch  River, 
above  Patton's  Ferry  (68337). 

117.  Unio  cnneolnt  Lea. 

Emory  River,  Harriman  (G9201). 
Described  from  the  Holston. 

118  Unio  oylindrioni  Say. 

Holston  River,  1  mile  above  junction  with  Tennessee  River 
(68342). 
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119.  Unlo  diomM  Lal 

Holeton  River,  1  mile  above  junctioD  with  TenneBsee  lUver 
(68313) ;  TenoeBsee  River,  near  WllliBma  IsUod,  Cbattanooga 
(68323) ;  Tenuessee  River,  near  Knozville  (68326). 

150.  nnio  adguianni  Lm. 

Clinch  River,  above  Patten's  Ferry  (69206). 

One  of  the  specimens  collected  hae  the  lateral  teeth  reversed. 

151.  UbIo  •1«k«iii  Lm. 
Reelfoot  Lake  (68376). 

The  specimens  have  numerous  greenish  rays  in  place  of  the  usual 
V-Iike  maculatioD. 

US.  TTnio  fMolnani  Lm  (/oHinani). 

Watauga  River,  below  Watauga  Station  (68387). 
IS3.  XFnio  Kibboinl  Burow. 

Tennessee  River,  near  Williams  Island,  Chattanooga  (68316)  ; 
Tennessee  River,  above  Knoxville  (68324)  ;  Holi>ton  River,  1  mile 
above  junction  with  Tennessee  River  (68370)  ;  Clinch  River,  above 
Pntton's  Ferry,  Roane  Co.  (68314)  ;  Emory  River,  near  HarrimaD, 
Roane  Co.  (68339)  ;  Watauga  River,  near  Johnson  City,  Washing- 
ton Co.  (68325). 

Shells  smaller  than  those  of  the  northern  Mississippi  Valley,  and 
often  light  salmon  inside,  especially  in  the  Holston  River  epeci- 


184.  Onto  Klani  Lcl 
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129.  Unio  lawi  Lm. 

Emory  River,  Harriman  (69223). 

Described  from  the  Tennessee  River,  Tuscumbia,  Ala.,  and  the 
Holston. 

180.  Unio  ligamentinm  Lam, 

Holston  River,  1  mile  above  junction  with  Tennessee  River 
(68335) ;  Tennessee  River,  near  Williams  Island,  Chattanooga, 
(68348);  Tennessee  River,  above  Knoxville  (68368);  Clinch 
River,  above  Patton's  Ferry,  Roane  Co.  (68360) ;  Harpeth  River, 
6  miles  south  of  Bellevue  (68699). 

The  shells  are  constantly  smaller  and  rounder  than  in  specimens 
of  Illinois  and  Iowa. 

131.  Unio  mnhlfeldtianni  Lea. 

Watauga  River,  near  Johnson  Gty  (69225). 
Described  from  the  Cumberland  River. 

132.  Unio  mnltiradiatni  Lea. 

Emory  River,  near  Harriman,  Roane  Co.  (68318) ;  Clinch 
River,  above  Patton's  Ferry,  Roane  Co.  (68338)  ;  Watauga  River, 
near  Johnson  City,  Washington  Co.  (68336). 

133.  Unio  obliqnni  Lam. 

Holston  River,  1  mile  above  junction  with  French  Broad 
(69217)  ;  Tennessee  River,  near  Chattanooga  (69214). 

134.  Unio  ovatni  Say. 

Tennessee  River,  2  miles  above  Knoxville  (69279) ;  Holston 
River,  1  mile  above  junction  with  French  Broad  (69218). 

136.  Unio  parvni  iSay. 

Reelfoot  Lake,  Obion  Co.  (68359). 

136.  Unio  pliaaeolni  Ilild. 

Tennessee  River,  near  Chattanooga  (69202)  ;  Emory  River,  near 
Harriman  (G9369). 

137.  Unio  pictnt  Lea. 

South  Harpeth  River,  6  miles  from  Bellevue  (68385). 
This  was  described  from  Harpeth  River  specimens. 

188.  Unio  pilaris  Lea. 

Tennessee  River,  2  miles  above  Knoxville  (69213);  Holston 
River,  1  mile  above  junction  of  French  Broad  (69219);  Clinch 
River  above  Patton's  Ferry. 
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189.  Dnlo  pliaatu  LMoBur. 

Reelfoot  Lake,  Samburg,  Obion  Co.  (68377). 

140.  VbIo  pTopinqnn*  Lu. 

Tenneesee  River  2  milea  above  Knoxville  (69212);  Holstoo 
River,  1  mile  above  junction  with  FreDcli  Broad  (69220) ;  CliDch 
River,  above  Patton'a  Ferry  (68353). 

This  species  was  described  from  Florence  and  Tuscunabia,  Ala- 
bama, localities  far  to  the  southwest  of  the  above. 

141.  ITaio  pnrpvTatu*  Lsm. 

Wolf  River,  near  Raleigh  (68702). 

Characteristic  apecimcDS  of  this  southwestern  form. 
US.  Hula  pnttnlDini  Lea>. 

Reelfoot  Lake,  Obioo  Co.  (68366) ;  Holstou  River,  1  mile  above 
junction  with  Tennessee  River  (68367)  ;   Clinch  River,  ubove  Pat- 
ton's  Ferry  (68363). 
14S.  Voio  pftMiil  La. 

Emory  River,  Harriman  (69196)  ;  South  Harpeth  River,  6  milee 
from  Bellevue  (69195) ;  Watauga  River,  near  Johnson  City  (69 1 93). 

Lea's  specimens  were  from  Tuscumbia,  Ala. 
144.  Vnto  pTiunidata*  Lu. 

Holston  River,  1  mile  above  junction  with  French  Broad  (68364)  ; 
Tennessee  River,  2  miles  above  Knoxville  (69205)  ;  Clinch  River, 
above  Patton'a  Ferry  ( 
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151.  Unio  texaientit  Lea. 

Reelfoot  Lake,  Samburg  (69215). 

Much  larger  than  the  typical  form  from  central  Texas,  length 
56,  breadth,  30  mm. 

158.  Unio  trapaioidet  Lea. 

Reelfoot  Lake,  Samburg  (69216). 

Two  young  specimens.  The  species  has  not  before  been  reported 
from  so  far  north,  east  of  the  Mississippi,  so  far  as  I  know. 

153.  Unio  triangnlarii  Barnes. 

Tennessee  River,  above  Knoxville  (68378). 

154.  Unio  tnberonlatat  Barnes. 

Big  Harpeth  River,  near  Bellevue,  Davidson  CJo.  (68345)  ;  Wolf 
River,  below  Raleigh,  Shelby  Co.  (68703). 

The  specimens  from  the  Big  Harpeth  belong  to  the  large,  densely 
pustulose,  white  nacred,  northern  race. 

155.  Unio  tametceni  Lea. 

Tennessee  River,  near  Knoxville  (69374)  ;   Emory  River,  Harri- 
man  (69375)  ;  Clinch  River,  above  Patton's  Ferry  (69376). 
Described  by  Lea  from  Alexandria,  La. 

156.  Unio  tnrgidnt  Lea. 

Wolf  River,  near  Raleigh  (68384). 
Described  from  New  Orleans. 

157.  Unio  nndnlatni  Barnes. 

Clinch  River,  above  Patton's  Ferry  (69209) ;  Big  Harpeth  River, 
near  Bellevue  (68344). 

On  account  of  the  prior  Unio  U7idulatiis  Say  (now  Alaamodonta 
undulatd)j  the  name  of  this  well-known  species  must  be  changed. 

158.  Unio  ventricoint  Barnes. 

Big  Harpeth  River,  near  Bellevue,  Davidson  Co.  (68328). 

159.  Unio  vermooini  Barnes. 

Big  Harpeth  River,  near  Bellevue,  (68343) ;  Tennessee  River, 
above  Knoxville  (68349) ;  Holston  River,  1  mile  above  junction 
with  Tennessee  River  (68350). 

160.  Alaimodontaoomplanata  Barnes.^ 


'  The  diverse  origin  of  various  elements  of  the  so-called  genus  Margariiana 
has  been  demonstrated  by  Mr.  C.  T.  Simpson.  It  is  practical Ij  certain  that 
the  group  of  M.  complanata,  rugoM,  etc,  arose  from  a  different  stock  of  Unio 
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Big  Harpeth  River,  near  Bellevue  (68346). 
ISl.  AlMmodanU  sonfragaui  Saj. 

Reelfoot  Lake,  Obion  Co.  (68356). 
162.  AlaimodonU  edsntaU  Baj. 

Big  Harpetli  River,  near  Bellevue  (68380)  ;    Watauga  Biver, 
near  Joljnson  City  (68379). 

Very  large  specimeoB,  length  12.7  cm.,  from  tlie  Big  Harpeth. 
Probably  not  epecifically  distinct  from  A.  pennsplvaniaa  Lam.  of 
the  Middle  States. 
16S.  AlumodonU  muginata  Sky. 

Clinch  River,  above  Patton'a  Ferry  (68332) ;  Watauga  River, 
near  Johnson  City  (68321). 

164.  AlatmodonU  minor  (!•»). 

8»uth  Harpeth  River  River,  6  miles  from  Bellevue  (69228). 

165.  AI>imadont4  mpwa  Bar. 

TeDnessee  River,  2  miles  above  Knosville  (69229) ;  Big  Harpeth 
River,  near  Bellevue  (68333) ;   Watauga  River,  near  Johnson  City 


166.  Anodonta  gttnAii  Sbj. 

Reelfoot  Lake,  Obion  Co. 
16T.  Anodont4  harpetlieniii  L«. 

Harpeth  River,  near  Bellevi 
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FOSSIL  BONES  OF  BIRDS  AND  MAIOCALS  FROM  GROTTO  PIETRO 

TAXPONI  AND  0RIVE4IT.  ALBAN. 

BY   R.   W.  8HUFELDT,  M.  D. 

For  some  time  paat  the  writer  has  had  in  his  possession  a  small 
collection  of  fossil  bones  that  were  kindly  submitted  to  him  by  Mr. 
Jno.  Eyerman,  of  Easton,  Pennsylvania,  to  whose  cabinet  they  be- 
long. 

These  fossil  bones  are  from  birds  and  mammals,  and  were  ob- 
tained from  two  very  different  localities,  the  smaller  lot  of  the  two 
having  been  collected  at  the  Grotto  Pietro  Tamponi,  and  the  re- 
mainder of  them  at  Grive-St.  Alhan,  in  France.  In  his  letter  of 
transmittal,  Mr.  Eyerman  invites  my  attention  to  the  fact  that  the 
celebrated  locality,  Grive-St.  Alban,  '*is  situated  in  the  department 
of  Is^re,  France,  the  deposits  belonging  to  the  upper  division  of  the 
Middle  Miocene.  European  geologists  have  arranged  the  Middle 
Miocene  into  two  divisions,  of  which  the  upper  is  distributed  princi- 
pally in  isolated  patches  throughout  France,  although  these  deposits 
are  also  found  in  Germany  and  in  the  Vienna  Basin." 

"  Grive-St.  Alban  is  justly  famous  for  the  large  number  and  great 
variety  of  mammalian  remains  found  in  its  beds,  of  which  we  have 
Listriodon,  Hyotherium,  PalceomeryXf  MicromeryXy  Dicroceros  of  the 
Artiodactyla,  as  well  as  the  earliest  antelope,  Pro<ra^ocero«.  Of  the 
Perissodactyla  there  are  the  hornless  rhinoceros,  Aceratherium, 
ChalicotJierium,  Of  the  Proboscidea  there  is  the  Mastodon  aiigusti' 
dens.  The  Rodentia  is  represented  by  Lagomys,  Myoxus,  SciuriiSf 
Chalicomys  and  the  large  Dormouse,  Cricetodon.  The  Carnivora 
by  ViverrGj  Lidra,  Dinocyon ;  the  sabre-tootli  tiger,  Machaerodus ; 
the  mongoose,  Herpestes,  and  the  disputed  genus  Haplogale  of 
Sclosser.  The  Insectivores  by  Plesiosorex,  Erincteeua  and  Talpa^ 
and,  finally,  the  fossil  Gibbon,  Hylobates** 

In  the  second  locality,  or  that  of  Tavolara,  we  find  the  "  Grotto 
Pietro  Tamponi,  consisting  of  several  chambers,  and  situated  on 
the  small  Island  of  Tavolara,  in  the  Gulf  of  Terranova,  a  few  miles 
off*  the  northeast  coast  of  Sardinia.  The  upper  chamber  of  this 
grotto  contains  numerous  remains  of  the  rodent  Lagomys  sardua 
{Giebel's  variety  cordcanus).  The  lower  chamber  has  produced  the 
avian  remains." 
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Taking  these  specimenB  by  their  original  numbers,  I  find  them  to 
be  as  represented  in  the  following  list; — 

1.  The  left  earpo-metaearput  of  a  bird. 

2.  The  left  radiiu  of  a  bird. 

3.  The  right  iibio-tartui  of  a  bird. 

4.  The  right  ulna  of  a  bird. 

fi.  Right  and  left/emora;  birds. 

6.  Right  and  left  humeri;  birds. 

7.  The  right/emitr  of  a  mammal. 

8.  The  right  coracoid  of  a  bird. 
9.-  The  right  fi6ui-far«tM  of  abird. 

10.  The  right  farso-metatareu»  of  a  bird  ;  also  the  right  utna  of  • 

mammal. 

11.  The  right  libio-tarsiu  of  a  bird. 

12.  Portion  of  the  upper  third  of  the  right  tt6u>-(arav8  of  a  bird. 

13.  The  distal  moiety  of  the  left  tarto-metatartvt  of  &  bird. 

14.  The  proximal  moiety  of  the  ungual  phalanx  of  a  small  niant- 

mal  (carnivore). 

15.  The  proximal  third  of  the  left  carpometa/iarpwi  of  a  bird. 

16.  The  distal  extremity  of  the  left  tarao-metalanut  of  a  bird. 

17.  The  left  humerut  of  a  bird. 

18.  The  upper  two-thirds  of  the  right  tartomelatanua  of  a  bird  (in 

two  fragments). 

19.  The  right  carpo-tnetaearjaue  of  a  bird  (not  perfect). 
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These  Bpecimens  are  all  from  adult  individuals  of  the  various  spe- 
cies they  represent;  they  are,  furthermore,  thoroughly  fossilized ; 
free  from  any  matrix,  save  in  a  few  instances  where  a  thin  layer  of 
a  dark-colored  incrustation  spreads  over  the  ends  of  some  of  the 
long  and  other  bones.  They  are  very  light  in  color,  and,  upon  the 
whole,  quite  perfect.  Some  are  thoroughly  so,  as,  for  example,  Nos. 
1,  2,  3,  4,  5,  6,  7,  8,  9,  10  and  20,  others  exhibit  a  little  chipping  at 
the  extremities,  or  have  other  slight  imperfections,  as,  for  example, 
Nos.  11, 17,  19,  21,  22,  25  and  26;  while,  finally,  the  balance  are 
more  or  less  fragmentary,  as  set  forth  in  the  above  list 

No.  7  is  a  femur  that  apparently  belonged  to  a  medium-sized 
rodent,  but  as  I  have  not  the  proper  material  wherewith  to  compare 
it,  it  is  impossible  for  me  to  identify  the  species.  It  has  a  total 
length  of  4.9  centimeters,  and  presents  the  usual  characters  seen 
in  a  small  rodent's  femur,  as  that,  for  example,  of  one  of  the 
Sciuridse,  or  some  of  their  near  allies. 

The  ulna  in  lot  No.  10,  and  the  end  of  the  femur  in  No.  27,  also 
belong  to  small  mammals,  but,  from  lack  of  material,  I  am  unable 
to  identify  them.  The  first-mentioned  specimen  has  a  length  of  4 
centimeters,  while  the  last  is  fragmentary,  and  I  take  it  to  be  a 
mammal  from  the  fact  that  no  fibular  notch  exists  in  the  posterior 
aspect  of  the  external  condyle — a  common  avian  character. 

A  study  of  specimens  Nos.  1,  2,  3,  4,  5,  6,  8,  9,  the  tarso-metatar- 
sus  of  lot  No.  10  and  No.  11,  convinced  me  that  they  had  one  and 
all  belonged  to  species  of  Shearwater  (Pujffinxts),  This  conviction 
was  arrived  at  afler  comparing  the  bones  with  those  of  a  skeleton  of 
Puffinus  borealW  &nd  with  the  figures  and  descriptions  given  us  by 
Professor  Alf.  Milne- Edwards  in  his  RecJierches  sur  les  Oiseaux  Foe- 
siles  de  la  France^  Furthermore,  the  tibio-tarsus  No.  3  agreed  ex- 
actly in  length  and  in  characters  with  the  specimen  No.  9,  while  in 
the  case  of  the  femora  in  lot  No.  5,  and  the  humeri  in  lot  No.  6, 
although  they  agreed  in  characters,  differed  in  either  case,  somewhat 
in  length.  This,  however,  amounted  to  but  very  little ;  for  example, 
one  of  the  femora  measured  4.0  cms.  in  length,  and  the  other  3.9 
cms.  in  length,  whereas,  in  the  case  of  the  humeri,  this  difference  is 
a  little  greater,  one  having  a  length  of  7.9  cms.  and  the  other  only 
7.5  cms. 


» Mounted  Coll.  U.  S.  Nat.  Mus.,  No.  17,772. 

*  Planches  49-53  incl.    Atlas  I,  where  the  bones  of  Puffinm  cmereus  are 
figured,  and  in  Texte  I,  p.  801,  ^  seq.  where  they  are,  with  othen,  described. 
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DisreganJiDg  the  cnemial  projection  or  process,  and  measuriag 
the  length  of  the  bone  from  the  Buminit  to  th^  lowermost  point  of  the 
outer  condyle,  we  found  that  the  tibio-tarsus  of  No.  3  has  a  length 
of  6.7  cms.,  while  a  similar  measuremeDt  of  the  tibio-tarsus  No.  11 
is  found  to  be  7.4  cms.  In  this  latter  specimen  the  cnemial  proceai 
has  been  broken  off  and  loet.  So  great  a  distance  as  this  leads  ma 
to  believe  that  this  longer  bone  belonged  to  a  different  species  (^ 
Puffinut,  and  that  the  tarso- metatarsus,  marked  No.  10,  probably 
belonged  to  the  same  species.  Indeed,  I  believe  that  the  bones  Noa. 
10  and  11  belonged  to  the  same  individual,  inasmuch  as  they  articu- 
late perfectly  when  brought  together. 

So  far  as  I  have  been  able  to  discover,  there  have  been  but  few 
remains  of  fossil  bones  of  the  genus  Pu^ntu  described.  Two  of  these 
are  to  be  found  in  M.  Milne-Ed wards's  work  {OUeaux  Fostilet  de  la 
France,  T.  II),  where,  upon  page  688,  he  says,  "  \je  Pui^mu  eonradi 
provient  du  Miocene  du  Maryland ;  see  di  meusions  se  rapprocbaient 
de  celles  du  Puffin  cendr^  {Puffinui  einerens  Gmelin),  de  la  cdte  oc- 
cidentale  d*Am4rique;"  and  a^ain,  on  page  672,  in  speaking  of 
Puffinut  aroemeruis  (  rare  k  Langy),  he  says,  "  Cette  esp^ce,  ayant 
4t&  d^couverte  depuis  la  publication  du  chapiCre  relatif  aux  oiseaux 
fossilea  de  cette  fumille,  sera  d^crite  et  figur^e  dans  un  travail  sup- 
pl4mentaire."  Upon  comparing  the  bones  before  me  with  the  fig- 
ures of  the  corresponding  ones  of  Puffinus  dtiereus  as  given  ua  by 
Milne-Edwards,  I  find  that  the  latter  species  is  very  considerably 
"        of  the  former,  so  ihal  hones  Nun.  ]0  iiiid  11 
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Unfortunately,  among  the  bones  of  the  smaller  species  of  Puffinuf 
before  me  there  occurred  no  specimen  of  a  tarso-metatarsus,  so  that 
I  am  unable  to  say  whether  they  belong  to  the  species  described 
by  Professor  Milne-Edwards  di^Puffirma  arvemensis,  or  not.  Never- 
theless, upon  measuring  across  the  condyles  at  their  lower  aspects^ 
and  taking  a  similar  transverse  diameter  of  the  summit  of  the  tarso- 
metatarsus  in  Professor  Milne-Edwards'  drawing,  it  becomes  evident 
that  Puffimu  arvemensis  must  have  had  a  tibio-tarsus  quite  like  the 
one  shown  in  figure  9  of  the  plate.  In  other  words,  I  believe  the 
fossil  bones  of  the  smaller  species  of  Puffinus  in  Mr.  Eyerman's  col- 
lection very  probably  belonged  to  one  or  two  individuals  of  the 
type  referred  to  by  Professor  Milne-Edwards  as  P.  arvemensis, 
which  species  is  based  upon  the  tarso-metatarsus  shown  in  figures  1 
and  2.  In  any  event,  there  is  so  much  likelihood  of  this  being  the 
case,  that  I  do  not,  at  present,  feel  justified  in  describing  these  bones 
as  having  belonged  to  a  species  unknown  to  science  up  to  the  pres- 
ent writing.  These  bones  have  all  the  characters  of  the  correspond- 
ing ones  as  found  in  the  skeleton  of  the  Shearwater  (P.  borealis)  be- 
fore me,  with  the  exception  of  some  differences  in  the  tibio-tarsi  and 
the  humeri.  In  the  former  the  cnemial  crests  are  much  produced 
upward,  as  in  Puffinus  cinereuSf  and  call  to  mind  this  bone  in 
the  Grebes ;  while  in  the  latter,  there  is  a  very  remarkable  flatten- 
ing of  the  bone  in  the  same  plane  in  which  the  radial  crest  lies. 
This  flattening  is  well-shown  in  figure  7  of  the  plate. 

As  has  already  been  said  above,  the  tarso-metatarsus  in  lot  No. 
10  and  the  tibio-tarsus  No.  11,  undoubteiily  belonged  to  a  larger 
species  of  Puffinv^s,  and  one  probably  smaller  than  the  P.  eonradi  of 
Marsh  :  in  fact,  to  a  form  having  a  size  between  P.  arvemensis  and 
P.  eonradi  and  hitherto  undescribed.  Therefore,  I  propose  the  foU 
lowing  for  this  species : — 

Puffinni  eyermani  n.  sp. 

Based  on  a  tibio-tarsus  and  a  tarso-metatarsus^  both  of  the  right 
side.  They  belonged  to  adult  individuals,  or,  what  is  more  likely,. 
to  the  one  and  same  individual,  as  the  bones  articulate  together 
perfectly.  Disregarding  the  fractured  remains  of  the  cnemial  crest 
of  the  tibio-tarsus,  and  measuring  between  summit  and  lowest  point 
of  condyle,  this  bone  has  a  length  of  7.4  cms,  while  the  tarso-meta- 
tarsus is  5.2  cms.  long.  They  both  present  characters  agreeing  in 
the  main  with  the  corresponding  ones  in  Puffinus  cinereus  Groel. 
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The  sbafl  of  the  tibio-tareus  is  somevhat  flattened  or  compressed  id 
the  antero-posterior  direction,  aud  its  distal  third,  to  eome  degree, 
ctirrea  gently  tnesiad.  The  fibular  ridge  is  well-marked,  and  occa- 
pies  rather  more  than  the  upper  third  of  the  external  border  of  tbe 
bone.  Distally,  we  find  the  usual  osseous  bridgelet  spanoingthe 
deep  teadinal  groove  upou  the  anterior  aspect.  In  the  intercondy- 
lar space,  poHteriorly,  there  is  a  faint  indication  of  a  median  longi- 
tudinal ridge,  that  is  also  visible  in  Puffinut  borealii  (fig.  8).  Tbe 
tano-metaiartut  (Plate  XXIV,  &ga.  3  and  4)  is  straight,  and  is  grooved 
for  tendons  the  entire  length  of  its  anterior  fkce,  and  faintly  bo  upon 
its  posterior  aspect.  Diatally  the  mid-troclilear  process  is  placed  tbe 
lowest  on  the  end  of  tbe  shaft,  while  the  internal  one  is  tbe  bighest, 
and  is  directed  backward  and  slightly  inward.  Tbe  hypotarsua  is 
well -developed  and  is  twice  vertically  pierced  for  the  passage  of 
tendons,  while  faint  groovings  also  exist  upon  its  postero-ezternal 
surface.  In  tbe  fossa  at  the  proximal  end  of  tbe  bone,  just  below 
the  summit,  are  two  small  foramina  piercing  tbe  shaft  from  before 
backward.     The  sides  of  the  shaft  are  fiat. 

These  bones  were  diBcovered  in  the  Grotto  Pietro  Tampoui,  Tavo- 
lara,  an  island  in  the  Gulf  of  Terranova,  a  few  miles  ofi*  the  north- 
east coast  of  Sardinia. 

The  species  is  extinct,  and  it  gives  me  pleasure  to  name  it  in 
honor  of  the  well-known  paleontologist,  John  Eyerman,  Esq.,  of 
Easton,  Pennsylvania,  in  whose  collection  the  specimens,  at  the 
present  writing,  belong. 
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the  tibio  tarsuB  has  been  figured,  in  all  the  works  at  hand,  as 
veil  as  with  thetibio-tamof  repreeeotadve 
groupe  of  existing  types. 

B;  differential  dingnoBis,  I  atn  satisfied 
that  its  owner  was  a  Tantalus,  and  that  too, 
very  near  Tantalut  loculalor.  Moreover  it 
was  a  Tanfa/ua  of  almost  precisely  tbesame 
size  as  T  loctilator,  and  its  tibio-tarsus  pre- 
sents characters  agreeiog  very  closely  with 
that  species.  The  agreement  is  so  close 
that  it  would  appear  unnecessary  to  remove 
it  from  that  geuus,  I  therefore  propose  the 
following : 
Tant«lai  miliie-sdwaTdiii  u.  ap. 

Based  upon  the  upper  part  of  the  righl 
tibio  iarsui  (nearly  complete).  Characters 
as  in  Tantalut  loculator,  tu  which  latter 
species,  the  present  one  must  have  been 
closely  related.  This  species  I  name  in 
honor  of  the  very  distinguished  French 
savant  Professor  Alp  ho  use  Milne  Edwards, 
of^  ubicft»re"g'of°"^im*  "''"  °**'  *"''■'*'  ""^  "ssiated  me  in  the  present 
tabumilrw-ediivmli.ti,  being  paper,  hut  to  whom  modern  science  owes  so 

drawn  bj  the  author,'  The  specimen   was  collected   at  Grive- 

St.  Alban  (Is^re),  and  it  is  at  this  writing  in    the   collection    of 
Mr.  Juo.  Eyerman,  of  Easton,  Pennsylvania,  U.  S.  A.* 

Specimen  Nu.  13,  (the  lower  half  of  a  bird's  t a rso- metatarsus, 
from  the  right  pelvic  limb),  evidently  belonged  to  some  adult,  me- 
dium sized  species  of  a  falcouinefurm,  probably  now  extinct.  As  I 
have  not  the  proper  material  in  sufficient  quantity  to  compare  this 
specimen  with,  I  do  not  feel  warranted  in  naming  it. 

'  After  thia  drawing  was  made,  two  other  anull  fragments  were  fouud  that, 
when  pUced  in  eltu,  simpl;  completed  the  distal  broken  part  ot  this  fragment. 

*  In  comparing  this  bone,  the  following  worka  and  the  platea  and  figures 
thereto  were  also  examined.  Cuvicr:  Kecherches  sur  len  oitaements  foesiles, 
t.III,p.  327,  pl.LXXII[,lig.  14(iAw);  P  Gervais:  Oiseaui  foasiles,  these, 
1841,  p.  3B;  W.H1,  Jour.  I.  Iiistitut.,  18+4,  p.  293;  Won,  Zoologie  et  Paleon- 
tolc^ie  fraofaises,  Ul  edit.,  p.  230,  pi.  XLIX.  figs.  2,  3.  p.  L,  Bg.  1  (Aume- 
--a  gypsorum);  2d  ed,,  1859,  p.  410;  Giebel :  Fauna  der  Vorwelt,  1847,  t. 
>.  2S  {Tatilaliis  foitiliii).  1  think  the  specimen  here  alluded  to  ib  either 
n  Jbit,  surely  not  •  Taitlaiut. 
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For  spedmen  No.  14,  eee  list  above ;  too  fragmentarj  fur  correct 
identification.  To  b«  named  with  certainty,  No.  15  is  also  too  frag- 
mentary; while  the  remarks  nbout  specimen  No.  15,  apply  with 
equal  truth  to  No.  16,  though  this  last  has  hardly  anything  beyond 
the  trochlear  processes,  the  distal  part  of  the  shaft  having  been 
broken  off)  but  a  few  millimeters  above  the  usual  fbrameo  found  in 
this  locality. 

Specimen  No.  17  is  a  very  perfect  one,  being  the  left  kumerva  of 
an  adult  Partridge,  Patceoriyx  brevipet  of  Milne-Ednards.*  It  de- 
mands no  speciat  description. 

In  specimen  No.  18,  we  have  the  fragments  of  the  upper  two- 
thirds  of  the  right  tarso-metatnrsus,  (probably)  of  some  small  j)as- 
serine  bird,  which  my  meagre  material  for  comparison  will  not 
admitof  my  identifying.  On  this  bone  the  hypotartut  is  abort,  be- 
ing composed  of  two  lateral  portions  enclosing  a  tendinal  foramina] 
canal  between  them.  Both  of  these  lateral  portions  are  distinctly 
grooved  in  the  vertical  direction,  upon  their  posterior  aspects,  by 
tendinal  channels.  To  identify  such  a  minute,  fragmentary  speci- 
men as  this,  one  should  have  before  him  for  comparison  the  skele- 
tons of  a  representative  series  of  the  sraalt  birds  of  France  in  its 
existing  avifauna,  as  well  as  access  to  such  fossil  forms  as  have  been 
discovered  or  described  up  to  date.  To  appreciate  the  difficulty  of 
diagnosis  of  this  nature  one  has  but  to  make  the  trial  to  distinguish 
the  complete  skeleton  of  any  one  of  our  American  Warblers  from 
those  of  its  near  allies  in  other  genera,  and  my  meaning  will  be 

ade  clear.     How  nuicK  more  .liliiciilt  is  Jt  the 
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The  fragment  of  bone  in  specimen  No.  24  is  from  an  Owl — the 
extinct  Bubo  arvemerms  of  Milne-Edwards  (see  OUeaux  fomles,  At- 
las 2,  Plate  192,  figs.  11  and  15). 

No.  25  is  the  humerus  of  some  medium-sized  bird  equal  to  about 
that  of  TVinga  gracilia  of  Milne-Edwards,  but  it  did  not  belong  to 
that  species.  It  is  non-pneumatic,  with  characters  in  niuiiv  re- 
spects agreeing  with  the  humeri  of  small  water  birds,  as  plovers  or 
sand  pipers,  but  it  lacks  the  epicondyloid  process  possessed  by  this 
bone  in  both  Gulls  and  Tringce,  It  has  a  length  of  3.5  centimeters. 
I  do  not  care  to  pronounce  upon  it  before  comparing  with  fuller 
material. 

No.  26,  a  small  bird's  ulna,  but  2.1  centimeters  long  and  with  a 
very  sharp  olecranon  process,  comes  in  the  same  category  as  Nos. 
19-23,  (see  remarks  above).  Its  shaft  is  distinctly  marked  by  6 
papillsB  for  the  quill-butts  of  the  secondary  feathers,  they  being 
about  2  mm.  apart. 

The  bones  in  Nos.  30  and  31  are  the  distal  ends  of  the  tarso- meta- 
tarsi of  small  Gulls  of  the  genus  Lariis.  The  first  I  take  to  have 
belonged  to  an  individual  of  the  extinct  species  Larus  toianoideff 
and  the  other  to  the  somewhat  smaller  species  Larus  elegans  both  of 
Milne-Edwards.^  I  am  the  more  convinced  of  this,  inasmuch  as  I 
have  compared  them,  at  least  in  the  case  of  Larus  elegans,  with  a 
number  of  the  fossil  tarso-metatarsi  of  that  extinct  form  in  the  pal- 
SBontological  collections  of  the  U.  S.  National  Museum,  and  the 
agreement  is  altogether  too  close  to  admit  of  any  doubt. 

Explanation  of  Plate  XXIV. 

Fig.  1.  Left  tarso-metatarsus  of  Puffinus  arvemerms^  anterior  aspect^ 
natural  size.  From  a  drawing  by  Prof.  Alphonse  Milne- 
Edwards. 

Fig.  2.  Left  tarso-metatarsus  of  Puffinus  arvemensls.  Same  bone  as 
shown  in  figure  1.  Natural  size,  and  viewed  upon  its  exter- 
no-lateral  aspect. 

Fig.  3.  Right  tarso-metatarsus  of  Puffinus  eyermani,  anterior  aspect^ 
natural  size.     Drawn  by  the  author. 

Fig.  4.  Right  tarso-metatarsus  of  Puffinus  eyermani.  Same  bone  as 
shown  in  figure  3.  Natural  size  and  viewed  upon  its  exter. 
no-lateral  aspect.     Drawn  by  the  author. 

*  Oiseaux  fomles.  Atlas  1,  Planche  67,  fig.  12. 
^  Loc,  cU.,  Planche  56,  fig.  11. 
34 
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Fig.  5. 

Fig.  6. 

Fig.  7. 

Fig.  8. 

Fig.  9. 
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Right  coracoid  of  Pvffinvi  arvemennt  (T),  aDterior  aspect 

oatural  size. 

Aaconal  aspect  of  the  left  humerua  of  Puffimu  aroementU 

(?),  oatural  size. 

Ulnar  eurface  of  the  left  humerus  of  Puffinui  arvemenau  ^t), 

natural  dze. 

Right  tibio-tar8u§  of  Puffima  et/entMni,  Q&tural  size   and 

viewed  upon  its  anterior  aspect.     Cnemial  process  restored 

in  dotted  line. 

Right  tibio-tarsuB  of  Puffinvt  arvemeneii  (T),  natural  size, 

aud  viewed  upon  its  anterior  aspect.    Figures  5-9  inclusive, 

drawn  b;  the  author. 
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XAIOCALS  COLLECTED   BT  DB.  A.  D0VALD80V   8XITE   DXTBINO  HIB 

EXPEDITION  TO  LAKE  BUDOLF,  AFBICA.^ 

Bt  Samuel  N.  Rhoads. 

In  the  following  annotated  list  of  the  mammals  collected  by  Dr. 
A.  Donaldson  Smith  during  his  African  expedition  of  1894-'95 
across  Somalilaud  to  Lake  Rudolf,  I  have  included  all  the  species 
coming  under  my  observation  which  were  brought  back  by  Dr. 
Smith  to  Philadelphia. 

The  greater  part  of  the  collection  was  most  generously  given  to 
the  Academy  of  Natural  Sciences  of  Philadelphia,  but  a  large  part 
of  the  skulls,  mounted  heads  and  skins  of  the  larger  game  have  been 
reserved  by  Dr.  Smith,  and  at  present  form  an  exhibition  at  the 
University  of  Pennsylvania.  Those  species  in  the  list  not  repre- 
sented in  the  donation  to  the  Academy  are  preceded  by  an  aster- 
isk. 

The  entire  collection  represents  50  genera  and  77  species,'  seven  of 
which  are  here  described  as  new. 

Dr.  Smith  is  to  be  congratulated  on  having  brought  to  Philadel- 
phia by  far  the  largest,  most  comprehensive  and  best  preserved 
faunal  collection  of  African  mammals  ever  acquired  by  an  Ameri- 
can institution,  and  not  only  many  species,  but  several  genera  are 
for  the  first  time  made  accessible  to  students  on  this  side  of  the 
Atlantic. 

Owing  to  the  almost  total  lack  of  specimens  in  this  country  for 
comparison,  and  the  widely  scattered  literature  relating  to  African 
mammalogy,  the  author  has  been  severely  handicapped  in  his  study 
of  the  collection,  and  it  is  hoped  that  the  paper,  as  now  presented, 
will  be  judged  accordingly. 

^  At  the  request  of  Dr.  Smith  this  paper  was  originally  prepared  for 
publication  in  nis  forthcoming  book  on  ttie  Lake  Rudolf  expedition.  Leea 
than  three  months  were  alloted  the  writer  for  its  preparation.  The  mss.  was 
subsequently  returned,  with  other  papers  of  scientific  character  intended  for 
the  work,  on  account  of  lack  of  space  and  was  then  accepted  for  publication 
in  the  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 

'This  includes  four  genera  and  five  species  of  bats,  which  have  been  worked 
up  by  Dr.  Harrison  Allen  in  a  separate  paper,  viz  :  Megaderma  frons^  Meg^ 
derma  cor^  Nycteris  capenm^  Scoiophilus  vninimus  and  Adflonyclens  sp.  ? 
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*1.  Hlppopotunui  ampUbtni  L.    Hippopotftmna. 

A  skull  and  several  iociaor  teeth  are  in  the  University  of  Penn- 
sylvania seriea. 
•8.  PhuDohoaru  afriAUini  (Qmal.).    jEIian'a  Wort  Hog. 

A  akult  and  a  mounted  head  are  in  the  University  of  PennBylva- 
nia  exhibit. 
•9.  Oinub  oamalopaidalii  (L.).    Btblaplin  Glnffs. 

The  skull  of  a  female,  with  full  head  and  neck  skin  to  shouldere, 
was  mounted  at  the  Academy  of  Natural  Sciences  of  Philadelphia. 
It  exhibits  the  peculiarities  defined  by  Mr,  Thomas'  for  the  northern 
form.  The  application  to  this  form  of  the  name  txthiopica  of  Sun- 
devall*  is,  hovever,  incorrect,  as  the  eamelopardalU  of  Linnaeus  is 
assigned  by  that  author  to  "Ethiopia  and  Sennar."*  This  tnakefl 
Sundevall's  name  asynonym,  the  southern  race  remaining,  so  far  as 
I  can  ascertain,  unnamed.  I  would  propose  for  the  latter  the 
name    Qiraffa  camelopardalit  australia,  Nom.  nov. 

•4.  BnbaUt  iwarnat  Sol.     Bw>;de'i  Uartobeeit. 

Represented  by  five  (?)  skulls  in  the  University  of  Pennsylvania 
series. 
S.  Snbklii  oolut  (Gllntb.).    Cobi'i  Huteheut. 

One  pair  of  horns  in  the  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  (No.  3,933),  and  four  mounted  beads  in  the 
University  of  Pennsylvania. 
■S.  Dktnkllioni  jtmaU  (Htscb.).    Topi  AMslapa. 
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8.  Xadoqna  phiUipii.    Phillips's  Dik-dik. 

Six  flat  skins  and  four  skulls  (Nos.  3,901-3,904),  the  latter  being 
in  the  collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia. 

*9.  Oreotragui  oreotragni  ("  Forst./'  Sohreb.).    Elippspringer  Antelope. 

A  mounted  head  and  an  entire  skin  of  this  antelope  are  in  the 
University  of  Pennsylvania  series. 

*10.  t  Kobni  ellipiiprymnni  (Ogilb.).    Common  Waterback. 

One  mounted  head  in  the  University  of  Pennsylvania  exhibit. 

*11.  KoboB  defaf  BE  (Rupp.).    Defassa  Waterbuck. 

A  skull  is  in  the  University  of  Pennsylvania  series. 

*12.  Cervioapra  sp.  ? 

Two  pairs  of  horns  with  portions  of  attached  skulls  indicate  this 
genus  too  imperfectly  to  determine  the  species  they  represent. 

18.  Oasella  thomBonr  Gunth.    Thomson's  Gazelle. 

Two  skulls  of  males  and  two  skins  (Nos.  3,898, 3,934, 3,935,  3,994) 
were  given  the  Aciidemy  of  Natural  Sciences  of  Philadelphia.  The 
skull  of  a  young  male  agrees  exactly  with  Peters*  figure*  of  a  young 
granti  which  Gunther  made  the  type  of  O,  petersu  A  comparison 
with  our  series  of  granti  and  thomsoni  convinces  me  that  petersi  is  a 
young  thonisoni. 

*14'  Oasella  Boemmerringi  berberana  (Mtsch.).    Soemmerring's  Gazelle. 

Several  specimens  which  adorn  the  University  of  Pennsylvania 
collection  belong  to  this  race. 

15.  Li tbooraninB  walleri  (Brooke).     Waller's  Gazelle. 

Two  skulls,  male  and  female,  (Nos.  3,896,  3,897),  were  presented 
to  the  Academy  of  Natural  Sciences  of  Philadelphia.  Three  male 
heads  are  in  the  University  of  Pennsylvania  series. 

*16.  Oryx  beiBa  (Rupp.).    Beisa  Antelope. 

Two  mounted  heads  and  four  skulls  in  the  University  of  Pennsyl- 
vania series.  0.  eallotis  Thos.  does  not  seem  to  have  been  met 
with. 

*17.  StrepBioeroB  BtrepBioeroB  (Pall.).    Greater  Eadu. 

The  University  of  Pennsylvania  contains  one  mounted  head  of 
this  species. 


^Sjn.,  Gazella  pdersi  Gunth.,  Ann.  Mag.  N.  H.,  1884.  p.  426. 
•Monatsb.  Akad.  Wis.  Beri.,  1879,  p.  832,  PL  V. 
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■18.  Btiapilflsm  Imberbii  Bljth.    Luui  Kudn. 

A  bead  of  this  animal  was  taken  b^  Dr.  Smith.    It  is  now  beauti- 
fully mounted. 
19.  Bfnm  grtTyi  H.  Edw.    Qnrj'i  Zebn. 

A  remarkably  targe  skull  was  added  to  the  already  fine  collection 
of  zebra  crania  in  the  collection  of  the  Academy  of  Natural  Sciences 
of  Pbitadeiphia.  Its  greatest  length,  from  the  anterior  edge  of  the 
premasillary  to  the  superior  rim  of  the  occiput,  measured  in  a  straight 
line,  is  633  mm.  Its  greatest  zygomatic  width  is  220  mm.  The 
alveolar  length  of  the  upper  molar  series  is  170  mm.,  and  the  great- 
est lengtih  of  mandible  is  507  mm.  The  specimen  is  of  an  old  male 
and,  compared  with  a  skull  of  E.  burchetli  of  same  age,  is  100  ram. 
longer,  and  is  nearly  60  mm.  longer  than  the  largest  skull  of  E. 
eaballitt  in  the  collection  of  the  Academy  of  Natural  Sciences  of 
Philadelphia.  Compared  with  that  of  £urcW/i  the  skull  of  grevyi  is 
remarkably  long  for  its  width,  due  to  the  great  relative  prolongation 
of  the  rostral  and  occipital  regions.  Id  burchetli  the  length  of 
skull  is  2.63  times  the  width,  in  grevyi  it  is  nearly  three  (2.88)  times 
the  width.  The  lower  molar  series  differ  markedly  from  burekelli 
in  their  uniformly  massive  size  and  great  width,  the  same  series  in 
burckelH  becoming  much  narrowed  posteriorly.  In  the  last  named, 
the  postpalatal  fossa  reaches  opposite  middle  of  m.  2,  in  ffrecyi  it 
barely  reaches  opposite  the  auterior  alveolus  of  m.  3. 
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Smithsonian  Institution,  the  paler  sandy  cast  of  the  Somali  speci- 
mens is  very  noticeable,  and  the  dorsal  spot  is  almost  white  instead 
of  ochraceus.  The  difference  in  size  of  skulls,  between  the  type  and 
the  subspecies,  although  the  Shebeli  specimen  is  the  older,  is  very 
marked,  but  no  specific  distinctions  are  noticeable. 

*22.  Elephaf  afirioanni  Blboh.    African  Elephant. 

Ten  small,  and  one  large  pair  of  tusks  adorn  the  University  of 
Pennsylvania  collection. 

23.  Soinmi  sp.  ? 

An  adult  male  specimen  (No.  3,810)  from  Marsabit,  taken  Sep- 
tember 11,  1895,  differs  in  many  particulars  from  any  African  squiiv 
rel  which  I  can  find  described.  It  may  be  characterized  as  follows : 
Colors — Upper  head,  back  and  the  slender  tail,  dull  black,  grizzled 
with  tawny  brown  ;  half  the  hairs  of  back  wholly  black,  the  remain- 
der black-based  with  light  brown  ring  and  black  tip.  Brown-ringed 
hairs  more  numerous  on  sides,  giving  a  lighter  shade  to  those  parts. 
Upper  and  lower  sides  of  tail  colored  alike,  blacker  toward  distal 
end  ;  hairs  at  base  black  with  one  to  three  light  brown  rings,  termi- 
nal hairs  longer  and  blacker  with  now  and  then  a  subterminal  brown 
ring.  Upper  feet  and  scrotum  rusty  haired.  Whisker  patch, 
cheeks,  line  around  eyes,  chin,  throat,  breast,  inside  of  legs,  and  a 
narrow  abdominal  line  dirty  tawny  white  or  fawn.  Ears  sub-tri- 
angular, colored  like  back.  Fur  rather  short  and  harsh.  Whis- 
kers sparse,  weak,  black.    Color  of  sides  encroaching  on  abdomen. 

Measurements  (from  skin). — Total  length  320  mm. ;  tail  verte- 
braB  160;  pencil  43;  hind  foot  40.  Skull— Total  length  40  mm.; 
greatest  breadth  24;  length  of  nasals  11 ;  length  of  mandible  23.5. 

This  squirrel  apparently  comes  nearest  S.  poenm  A.  Smith,  but  it 
lacks  any  trace  of  greenish  color,  is  smaller  and  the  tail  and  body 
are  of  equal  lengths.  Like  poends  the  Hwq  upper  molars  on  each 
side  are  well  developed  and  permanent. 

It  appears  too  small  and  dark  for  S,  cepapi  A.  Smith.  With  any 
of  the  recently  described  species  it  seems  to  have  no  close  affinities* 

24.  SoiuruB  sp.  ? 

A  young  male  squirrel  in  alcohol,  from  the  Ganana  River  (Feb- 
ruary 18,  1895),  is  colored  somewhat  like  S.  antiulatus  Desm.  and 
S,  cepapi  Smith.  Like  cepapi  it  has  five  upper  molars,  but  unlike 
either  of  the  above,  its  tail  vertebrae  are  more  than  1}  times  the 
length  of  the  body  without  the  bead.     The,  specimen  is  about  two 


622  PBOCEEDING8  OF  THE  ACADEMY  OF  [1896. 

thirds  grown  ;  its  total  length  ia  269  mm.,  tail  vertobne  150,  bind 
foot  37,  tail  tuft  40. 

U.  Stinra*  g«II*na  tp.  dot.     Quuna  Jangle  Sqairrel. 

Type,  ad.  9 ,  No.  3,809 ;  collection  of  Academy  of  Natural  Sci- 
ences of  Philadelphia,  Dr.  A.  Donaldson  Smith  Collection ;  taken 
February  IS,  1895,  on  the  Ganana  River  at  Bar  Madu. 

Description — Size  smallest  (?)  of  the  East  African  squirrels;  tail 
H  times  length  of  head  and  body  ;  headlong  and  very  slender;  ear* 
large,  rounded  and  somewhat  pointed,  without  tufts.  Fur  soft  aod 
ratlier  short.  Above,  uniform  tawny  ochre,  faintly  grizzled  with 
black  ;  below,  tawny  white. 

Upper  tail  colored  like  back,  lower  tail  with  broad  mesial  stripe 
of  clear,  rusty  ochre. 

The  dorsal  haira  are  black-baaed  and  black-tipped,  with  a  aub- 
terminal  ring  of  ochre,  as  are  also  those  of  the  upper  head.  On  the 
aides  the  hairs  are  black  at  base  with  long  ochre  tips,  and  on  the 
limbs  and  feet  and  sides  of  neck  the  ochre  almost  obscures  (exter- 
nally) the  darker  basal  color.  The  tawny  white  hairs  of  lips,  chin, 
throat,  breast,  abdomen  and  inner  legs  are  unicolor  to  their  bases. 
The  region  just  above  and  below  eyes  is  of  the  same  color.  The 
whiskers  reach  to  tip  of  recumbent  ears  and  are  sparse  and  black. 

The  hairs  of  upper  tail  are  ochre  and  black,  ringed  by  four  to  six 
alternating  zones  of  equal  width,  the  basal  one  being  ochre,  the 
minute  terminal  one  black.  The  lower  mesial  tail  hairs  appear  to 
be  uniform  rusty  ochre,  but  a  glasa  reveals  a  narrow,  subterminal 
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processes),  12;  breadth  between  auditory  meatus  (lower  border), 
15 ;  greatest  length  of  mandible,  22 ;  greatest  breadth  of  mandible, 
14. 

One  specimen,  a  skin  of  an  old  female,  with  skull,  in  good  condi- 
tion, represents  this  distinctly  marked  little  squirrel.  So  far  as  I 
am  able  to  distinguish,  it  differs  in  size,  color  and  cranial  characters 
from  any  described  species.  Its  relationships  are  with  8.  cepapi, 
but  its  smaller  size,  light  color  and  high,  narrow,  brain  case,  with 
long  compressed  zygomse,  separate  them. 

On  the  accompanying  label  the  specimen  is  stated  to  have  been 
**8hot  in  the  thick  jungle  on  River  Ganana.  Was  accompanied  by 
4  young  ones."  The  well-developed  teats,  2  pectoral,  2  abdominal, 
3  inguinal,  show  evidence  of  recent  nursing. 

26.  Xerni  mtilas  (Cretz^ch.).     Abjssinian  Spiny  Squirrel. 

Three  adult  skins,  with  skulls,  from  Hargesa,  taken  between  the 
17th  and  28th  days  of  July,  1894,  are  very  similar  in  their  colors, 
being  tawny  ferruginous,  lined  with  black  on  crown  and  along  mid- 
dle back.  The  rostrum,  sides  of  body  and  outer  sides  of  limbs  area 
peculiar  fleshy  cinnamon,  each  hair  being  white  tipped.  Underparts 
white,  with  tawny  cast  due  to  exposed  skin.  Hind  feet  whitish 
above.  Tail,  above  faded  rusty,  below  brownish  black  with  faded 
border.  Hairs  worn  and  ragged,  with  new,  brown-black,  white- 
tipjicd  hairs  sprouting  beneath  the  old,  but  no  evidences  of  molt  on 
body. 

In  another  specimen  (Ad.  9  ,  No.  3,806),  taken  August  29,  1894, 
at  Shebeli,  the  cinnamon  of  sides  is  almost  obscured  by  the  white 
hair  tips,  the  back  is  clear,  black-grizzled  fawn  and  the  hind  head  and 
limbs  like  sides.  The  tail  in  this  specimen  has  quite  recently 
molted  and  is  a  beautiful  black  above,  broadly  margined  and  tipped 
with  glistening  white.  Below  there  is  a  mesial  stripe  of  fleshy 
brown  bordered  with  black  and  the  latter  is  fringed  with  white,  as 
above. 

In  a  very  old  male,  taken  March  23,1895,  the  back  and  hind 
head  are  much  blacker,  and  the  forehead,  sides  and  limbs  nearly 
chestnut-red  ;  the  whisker  patch,  throat  and  sides  of  head,  neck  and 
a  narrow  lateral  marginal  line,  fulvous.  The  tail  is  in  the  molt  to 
the  black  and  white  pelage  and  the  old  pelage  is  much  darker 
(brown-black)  than  in  the  other  specimens  and  lacks  any  sign  of 
the  mesial  ban<l. 
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Two.quarter-growDfoung,  male  and  female,  in  alcohol,  are  colored 
lik«  the  adults  on  head  and  fore-limbs,  the  rest  of  the  body  above  ia 
eandy-browD,  the  outer  tail  hairs  are  dull  nbite,  the  upper  vertebral 
line  of  tail  showing  short  black  and  rusty  hairs.  The  tail  (without 
burs)  is  about  the  leuglh  of  body  without  head.  Its  tip  is  blunt 
and  the  whole  organ  viewed  from  above  is  remarliably  triatigular, 
measuring  across  base,  in  the  spirit  specimen,  about  10  mm.  and 
taperiug  evenly  to  the  point.  The  tail  is  much  flattened  and 
a  strongly  depressed  vertebral  line  above  and  below  separatea  the 
thickened,  rounded  fleshy  sides.  The  external  sexual  organs  of  the 
young  male  are  very  strongly  developed. 

In  adult  suckling  females  the  teats  are  very  long  (8  to  12  mm.), 
2  abdominal,  2  inguinal. 

Specimens  in  the  collection  of  the  Academy  of  Natural  Scienoes 
of  Philadelphia. 

No.  3,804  S ,  El  Dere, March,  23,  1895. 

No.  3.805  ?,  Milmil, July  27,  1894. 

No.  3.806  5,Shebeli August, 29, 1894. 

No.  3,807  S.Hurgesa, July  17,  1894. 

No.  3,80«  9,  Hargesa July  18, 1894. 

No.  3,8-')9  Juv.  ?  ,  Hargesa, July  18,  1894. 

No.  3,860  Juv.  «,  Hargesa July  18, 1894. 

97.  Lophiom^t  imithi  up.  dov.    Smitb'a  Maned  lUt.    Ptste  XXV. 

Type,  Ad.  S ,  No.  3,803,  Museum  Academy  of  Natural  Sciences  of 
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followed  by  a  similar  length  of  white,  then  a  much  longer  subteiv 
minal  one  of  black,  the  tip  being  white.  *  The  same  style  of  pelt  and 
coloration  is  found  on  the  sides,  tail,  belly  and  legs,  except  that  the 
bristling  hairs  become  fewer,  almost  disappearing  on  the  shoulders 
and  sides  of  neck  and  becoming  obsolete  on  the  underparts.  The 
tail  is  unicolor,  except  a  short  white  tip.  There  is  a  well-defined 
occipital  band  of  black  between  the  anterior  bases  of  ears,  forming 
a  V-shaped  extension  into  the  middle  of  the  white  crown  patch  and 
connecting  across  the  anterior  base  of  ear  with  the  black  area  of 
cheeks,  nose,  lower  head  and  supraorbital  stripe.  There  is  a  faint 
isolated  patch  of  white  half  way  up  between  the  eye  and  the  mouth, 
and  a  conspicuous  patch  of  the  same  in  front  of  and  below  each  ear. 
The  feet  are  sparsely  clothed  with  coarse,  black  hair,  becoming 
bristly  on  the  toes  and  exceeding  them  in  length.  The  whiskers 
reach  almost  to  shoulders  and  are  wholly  jet-black.  The  backs  of 
ears  are  very  sparsely  clothed  with  short  brownish  and  white  hairs, 
but  their  margins  and  inner  surfaces  are  thickly  set  with  bristly 
white  hairs,  8  to  5  mm.  long.  The  lateral  hand  of  short  spinuous 
hairs,  which  divides  the  dorsal  from  the  costal  mane  areas,  begins 
broadly  and  sharply  at  the  base  of  the  neck  on  a  line  with  the  ear, 
and  terminates  indefinitely  near  the  sacrum  in  a  slender  point  of 
hairs.  The  larger  of  the  hairs  measure  about  20  mm.  long  and  are 
olivaceous  brown,  becoming  rusty  near  the  tips,  with  whitish  sub- 
terminal  ring  and  minute  black  tip.  The  median  abdominal  and 
pectoral  areas  are  blacker  than  the  sides. 

Measurements  (of  body,  taken  in  flesh  before  skinning,  by  the 
collector) — Total  length,  380  ram  ;  tail  vertebrae,  140 ;  hind  foot  40 ; 
ear  (from  crown,  dry  skin),  12.5. 

Skull — Total  length,  52 ;  basilar  length  (of  Hensel),  46;  greatest 
breadth,  31;  interorbital  constriction,  10;  length  of  nasals,  16; 
greatest  breadth  (anterior)  of  nasals,  6.8 ;  basal  breadth  of  nasals, 
5 ;  length  of  upper  molar  series  (alveolar),  12.2  ;  length  of  mandi- 
ble, 34;  breadth  of  mandible,  15.2. 

A  fine  skin  of  a  male,  with  perfect  skull,  forms  one  of  the  most 
valuable  treasures  in  Dr.  Smith's  collection.  It  was  taken  at  Sheikh 
Husein,  September  30,  1894,  and  is  now  mounted  and  deposited  in 
the  Museum  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 
The  skull  forms  a  separate  presentation  (No.  3,803)  in  the  Acad- 
emy's collection. 
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According  to  Giglioli,"  there  were  only  four  specinienaof  ZopAto- 
myt  known  to  have  been  taken,  up  to  1881 : 

1.  Skin,  skeleton  and  viscera  (Aden,  186&).  Type  in  Paria  Mu- 
seum. 

'2.  Skull  (Manian,  1867).  Tyfte  of  Phraetomt/a  alhiopietu  Petera, 
in  Berlin  Museuni. 

3,  Mounted  skin  and  skeleton  (Keren,  Bogos  1870).  In  theG^ 
noa  Civic  Museum. 
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at  the  upper  anterior  base  of  ear.  There  is  a  large  white  spot  25 
mm.  long  and  10  ram.  wide  reaching  around  lower  base  of  ear  to 
angle  of  jaw,  and  tlie  ears  are  broadly  tipped  and  fringed  with 
white ;  both  these  characters  not  being  shown  in  Milne-Edwards 
plate  of  imhausi, 

Cranially,  the  Smith  specimen  differs  specificallj  in  its  narrow 
interorbital  width,  the  less  produced  expansion  of  the  occipital  re- 
gion beyond  posterior  line  of  the  interparietal  and  the  almost  com- 
plete suppression  of  the  forward  extension  of  the  squamosal.  In  the 
type  of  imhaiisi  this  bone  forms  an  exterior  rectangular  keystone 
about  3  mm.  square,  at  the  junction  of  the  frontal,  parietal  and 
jugal  bones,  distinctly  separating  the  superior  wing  of  the  jugal 
from  contact  with  the  lateral  wing  (postorbital  process)  of  the 
fr6ntal ;  in  the  Smith  example  these  bones  touch  each  other,  being 
only  separated  anteriorly  by  a  slender,  irregular  extrusion  of  the 
squamosal  i  mm.  wide  and  2  mm.  long. 

The  dentition  of  synithi,  making  allowance  for  the  difference  in 
age,  appears  to  be  almost  identical  with  Edwards'  figures^^  of  imhausi^ 
except  that  the  posterior  upper  molar  lies  wholly  outside  the  median 
longitudinal  axis  of  the  anterior  molars.  In  the  latter  the  nasals 
are  broader  posteriorly  than  anteriorly,  these  proportions  being  re- 
versed in  smithi.  In  imiiausi  the  postpalatal  notch  is  opposite  ante- 
rior base  of  posterior  molar ;  in  gniithi  it  only  reaches  the  middle  of 
that  tooth.  The  paroccipital  processes  in  smithi  are  directed  forward 
against  the  audital  bullae;  in  imhausi  they  are  directed  backward 
and  separated  from  the  bullse  by  a  distinct  space.  The  mandible  of 
smithi,  while  exactly  the  same  length  as  that  of  imhausi,  is  very 
much  more  slender,  the  greatest  breadth  of  the  latter  being  4  mm. 
greater.  The  three  recorded  specimens^'  all  came  from  a  tract  on  the 
Red  Sea  north  of  the  15th  parallel ;  smithi  was  taken  on  a  mount- 
ain 5,000  feet  high,  in  the  Indian  Ocean-drainage  about  700  miles 
southeast  of  the  most  southern  recorded  locality  of  an  imhausi  spe- 
cimen. 

For  an  account  of  the  capture  of  the  specimen  and  of  the  nature 
of  its  habitat,  the  reader  is  referred  to  Dr.  Smith's  narrative. 

28.  Acomyi  •pinoiiiiimni  Peters.    Peters'  Aoomys. 

A  series  of  Spiny  mice,  taken  between  the  12th  of  March  and  the 
17th  of  April,  1895,  and  preserved  in  alcohol,  seem  to  correspond 

"  Milne  Edwards*  type  was  purchased  alive  at  Aden.  Its  locality  was  ap- 
parently near  that  of  tne  others,  as  they  are  regarded  as  the  same  spectes. 
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moBt  closely  to  spinosiesitMU.  One  specimen  (No.  3,872),  a  young 
adult  male,  reaembles  Peters'  figure,"  except  that  it  wholly  lacks 
any  rufous  tinge  on  the  uniformly  olive-black  upper  pelage.  The 
skull  of  this  specimen  is  so  like  that  of  several  others  taken  about 
the  same  time  that  I  am  induced  to  consider  them  the  same  species. 
Two  very  old  adults  (Nas.  3,868,  3,873),  ^  and  9 ,  are  blackish- 
chestnut  on  back  and  upper  head,  and  bright  rusty  cinnamon  along 
the  sides,  the  under  parts  and  feet  white.  The  total  length  of  the 
old  male  is  195  mm. ;  length  of  the  tail,  93 ;  of  hindfoot,  17.  The 
length  of  the  skull  is  29  ram.,  while  that  of  the  dark  specimen  (_l.  e.) 
is  2  mm.  shorter.  Two  other  hardly  adult  specimens  (Nos.  3,863, 
3,864)  are  somewhat  intermediate  in  color  between  the  dark  and 
light  examples,  with  which  their  cranial  characters  affiliate  tbem. 
Their  bellies  and  feet,  however,  are  as  white  as  in  the  old  adults. 

Briefly  stated,  this  series,  if  representing  one  species,  as  I  am  in- 
clined to  think  it  may,  indicates  an  animal,  which  in  the  old  adult 
stage,  is  much  redder  above  and  whiter  below  than  Peters's  descrip- 
tion of  tpinotUfitmu,  which  corresponds  with  the  more  immature 
forms.  It  is  possible  that  the  dark  specimen  only  is  referable  to 
Petera's  species  and  the  others  to  some  undescribed  form. 

The  adult  female  contained  three  large  embryos.  As  the  animal 
grows  older  the  tubercles  on  the  feet  become  more  prominent  and 
interspersed  with  granulations.  The  two  specimens  from  Finik 
near  Webi  Shebeli  (Soa.  3,877,  3,878)  are  not  diflerent  from  the 
other  rusty  specimens.  The  young  one  is  pale  fawn  and  seems  to 
show  that  the  dark  olive  coloration  is  not  a  character  of  immatur- 
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No.  3,872  ^,  Argasa April  17, 1895. 

No.  3,873  ^,  Aimola March  14, 1895. 

No.  3,877        Juv.  Finik, December  14,  1894. 

No.  3,878  9 ,  Finik, December  14, 1894. 

29.  Aoomyi  sp.  ? 

A  male  specimen,  (No.  3,862),  the  only  one  of  this  genus  from 
Sheikh  Husein,  is  lighter  colored  than  any  of  the  foregoing  listed 
under  spinoaissimus,  and  the  tail  is  not  longer  than  the  body.  The 
ears  are  much  larger  than  in  any  Acomys  I  have  examined.  The 
skull  differs  in  the  great  width  of  the  audital  bullse  and  the  abrupt 
compression  of  the  jugal  at  its  squamosal  insertion. 

The  total  length  of  this  mouse  is  150  mm. ;  the  tail,  60  ;  the  hind 
foot,  16.5 ;  the  ear  from  crown,  11. 

80.  Aoomyi  wilioni  Thos.    Short-tailed  Spiny  Mouse. 

A  spirit  specimen  of  an  old  male,  (No.  3,861),  corresponds  so  ex- 
actly with  Oldfield  Thomas's  description'^  of  wihoni  as  to  leave  no 
doubt  of  its  identity.  The  tail  is  only  47  mm.  long  ;  the  body,  182 ; 
the  hind  foot,  13.  The  skull  is  24.5  mm.  long  by  11.2  in  breadth. 
The  coronoid  process  is  well  developed  as  compared  with  the  other 
Acomya  in  the  collection. 

This  specimen  was  taken  at  Burga  Camp,  Amara. 

81    Steatomyi  parvui  ep.  nov.    Lesser  Fat  Mouse. 

Type,  No.  3,879,  ad.  ?  ;  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia.  Collected  by  Dr.  A.  Donaldson  Smith, 
July  14,  1895,  at  Rusia,  Lake  Rudolf,  Africa. 

Description — Size  small,  tail  short  and  slender,  less  than  one-third 
the  length  of  head  and  body.  Colors  similar  to  Steatomys  pratenaia 
Peters  (=iSi.  edulis  Ptrs.). 

Above,  uniform  tawny  brown,  lined  with  black,  slightly  darker 
on  back  and  hind  head  ;  sides  more  tawny.  Underparts,  including 
feet,  uniform  soiled  white.  Upper  and  lower  tail,  colored  like  cor- 
responding parts  of  body.    A  white  spot  at  base  of  ear. 

Measurements — Total  length,  107  mm.;  tail  vertebrae,  33 ;  hind 
foot,  13  ;  ear,  from  crown,  8. 

Skull— Total  length,  20  mm;  basilar  length  (of  Hensel)  17; 
greatest  breadth,  11 ;  interorbital  constriction,  3.4 ;  length  of  nasals, 
7.8;  length  of  upper  molar  series,  3.2 ;  length  of  mandible,  11.3 ; 
breadth  of  mandible,  Q.Q. 

"Ann.  Mag.  N.  Hist.,  1892,  p.  22. 
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Only  ODe  specimen  of  this  genua  is  id  the  collection.  It  la  an 
adult  female  with  teeth  well  worn  and  showing  plainly  three  pain 
of  teats,  pectoral,  abdominal  and  inguinal. 

The  specimen  is  in  spirit.  It  differs  decidedly  from  S.  pralemu 
and  S.  krebsi,  as  figured  and  described  in  Peters'  work  on  the 
mammals  of  Mozambique,  in  its  diminutive  size.  Its  tail  is  also 
relatively  much  shorter  and  the  ears  smaller  than  in  either  of  these 
speciee.  Its  colors  resemble  those  given  in  Peters'  plate  (_l.  e-)  of 
"  edulit"  but  lack  the  fawn  tint  of  that  species. 

SX.  Xu  bubuai  L.     areaCer  Stripvd  MooH. 

Six  specimens,  all  in  alcohol,  except  an  adult  female,  are  ia  the 
collection  of  the  Academy  of  Ifatural  Science  of  Philadelphia. 
They  may  be  tabulated  as  follows : 

No.  3,846  Ad.    ?,  Dumbola  Kalta,  .   .    April 20,  1895. 

No.  3,913  Juv.  J,  LakeAbaya,    .    .    .  May  10,1895. 

No.  3,914  Juv.        Higo April   8, 189.5. 

No.  3,915  Juv.        Higo April   8,1895. 

No.  3,916  Juv.        Higo, April  8, 1895. 

No.  3,817  Juv.         Higo, April  8, 1895. 

SS.  Mas  miorftdon  Pct«n  F 

One  specimen, (No.  3,908),  a  female,  taken  April  24, 189.5,  agrees 
very  well  with  the  figures  of  Peters'  types,  and  the  measurements 
also  coincide  very  closely  with  his.  The  tall  is  uoicolor,  naked, 
shiny  brown,  tessellated  with  geometncaliy  arranged  scales.  The 
belly  and  feet  are  whitish,  the  lateral  stripe  fulvous,  the  back  dark. 
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No.  3,851  9 November  7, 1894. 

No.  3,883  Juv.  9 

No.  3,892  Juv.  9 November  1, 1894. 

No.  3,893  Juv.  9 , November  1,  1894. 

No.  3,906  ^ , 

No.  3,908  9  , 

Psendooonomyi  Subgen.  nov.    Type  Mum  proconodon  (infra). 

Subgeneric  characters.  Alveolar  length  of  anterior  upper  molar 
nearly  thrice  the  greatest  width  of  tooth.  The  two  posterior  sets  of 
transverse  tubercles  of  this  tooth  as  iu  the  genus  Mm,  but  the  ante- 
rior base  of  the  median  anterior  cusp  is  remarkably  produced  for- 
ward one-third  the  whole  length  of  the  tooth,  and  terminates  ante- 
riorly just  above  the  descending  tooth  root  in  a  false,  rounded  tuber- 
cular cone,  which  lies  so  far  below  the  grinding  plane  of  the  molars 
as  never  (?)  to  become  functional. 

86.  Mm  (Psendooonomyi)  prooonodon  sp.  nov.    Fslse-casp  Mouse. 

Type,  No.  3,880,  ad.  9  ;  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia.  Collected  by  Dr.  A.  Donaldson  Smith  at 
Sheikh  Husein,  Western  Somaliland,  Africa,  October  13,  1894. 

Description — Size  small,  tail  minutely  and  sparsely  haired,  as 
long  as  body  without  head,  unicolor,  very  slender  and  finely  annula- 
ted.  Pelage  fine,  silky,  tricolor,  mouse  brown  above,  ochraceous- 
fawn  along  sides,  beneath  white.  Anterior  soles  of  feet  thickly  set 
with  granulated  points,  the  hind  foot  with  two  anterior,  two  median 
and  two  posterior  tubercles,  the  fore  foot  with  three  anterior  and  two 
posterior  tubercles.     Ears  very  small  and  rounded. 

Color  above,  including  head  and  tail,  almost  exactly  as  in  Mus 
musculiis,  the  sides  slightly  tinged  with  fawn.  A  well  defined  red- 
dish-fawn stripe  along  sides,  from  shoulder  to  hip-joint,  distinctly 
separates  the  color  of  back  from  the  pure  white  of  belly.  Whole  of 
under  side,  including  upper  lips,  pure  clear  white  to  the  bases  of  the 
hairs.  Feet  whitish-brown  ;  soles  naked  to  heel.  Mammse,  2  pec- 
toral, 2  axillary,  2  abdominal,  2  inguinal.  Skull  characters  as- 
above  defined  for  the  subgenus. 

Measurements — Total  length,  128  mm. ;  tail  vertebrss,  56  ;  hind 
foot,  16  ;  ear,  from  crown,  6. 

Skull — Total  length,  22;  basilar  length,  19;  greatest  width,  11  r 
interorbital  constriction,  4 ;  nasal  length,  8.8 ;  alveolar  length  of 
upper  molar  series,  4.2  ;  length  of  mandible,  13 ;  greatest  width  of 
mandible,  6.4. 

35 
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Ooe  Specimen  in  alcohol  repreeents  this  distinctly  marked  species. 
Should  it  prove  that  its  peculiar  tooth  pattern  is  shared  by  sume 
previously  named  but  imperfectly  described  species,  the  propriety 
of  its  subgeneric  (if  not  generic)  value  certainly  jusUfiee  the  poeaibia 
synonym.  The  specimen  is  an  old  adult  with  tlie  teeth  well  woro, 
but  not  enough  so  to  destroy  the  pattern  of  ttiberculation  exhibited 
by  earlier  mnturity. 

ST.  Itu  minntotdsi  Smicb.     Smith's  Lsusr  Mouae. 

I  follow  Oldfieid  Thomas"  in  applying  Smith's  earlier  uamfi  to  a 
small,  fawn  colored  mouse  which  corresponds  to  Peters'  admirable 
figures  of  Mua  minimus  in  bis  Mammalia  of  Mozambique. 

Specimens  (in  alcohol) : 

No.  3,910  Juv.  9.  Sogida  Volcano,    .    .April     7,1895. 
No.  3,911  Juv.  3' ,  Sogida  Volcano,    .   .   April     7,1895. 
No.  3,»12  Ad.   J ,  Jire,  Sakuyu,  .    .    .    .  March  20, 189i. 
38.  Hal  mkliomet  ap.  nor.    Sb«ik  Mkbomet  Honte. 

Type,  No.  3,881,  ad.  J  ;  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia.  Collected  by  Dr.  A.  Donaldson  Smith  at 
Sheikh  Mahomet,  Western  Somalilaud,  Africa,  Nov.  (f),  1895. 

Description — Size  small,  slightly  larger  than  Jlfiw  minuioidea  (/.«.). 
Tail  well  haired,  slender,  nearly  equal  to  length  of  head  and  body. 
Gars  small,  rounded  and  thickly  haired  ;  pelage  dense,  slightly  his- 
pid, tricolor. 

Color  above,  dark,  black-brown,  becoming  dark  fulvous  brown  on 
sides  and  lower  cheeks.      Lower  parts  grayish-white,  tinged  with 
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Skull — Total  length,  19.3  mm. ;  greatest  breadth,  9.8  ;  interorbital 
constrictioD,  3;  length  of  nasals,  7.2;  length  of  mandible,  11.5; 
width  of  mandible,  5.7. 

Two  specimens  of  this  minute  mouse,  both  males,  taken  at  Sheikh 
Mahomet,  appear  to  be  undescribed.  In  some  respects  they  resem- 
ble the  characters  given  by  Riippell  for  Mus  imberbis,  but  they 
are  much  smaller  with  relatively  longer  tails  and  have  well  devel- 
oped whiskers. 

The  so  called  whiskerless  character  of  Ruppell's  animal  appears 
to  me  to  be  an  anomaly  due  to  abnormal  rather  than  natural  cir- 
cumstances. In  any  event,  this  question  in  no  wise  affects  the 
status  of  the  mouse  which  owes  to  an  accident  of  birth  and  locality, 
rather  than  to  its  possession  of  whiskers,  the  august  specific  name 
which  I  have  imposed  upon  it. 

89.  1  Mm  arborarini  Peters.    Long-tailed  Wood  Mouse. 

Two  specimens,  both  females,  (No.  3,847,  ad.  skin  and  skull ;  No. 
3,890,  juv.  in  alcohol),  from  River  Darde,  September  12, 1894,  are 
of  interest. 

Mr.  Old  field  Thomas  considers"  M,  arborarius  of  Peters  synony- 
mous with  3/.  dolichunis.  If  this  is  the  case,  the  River  Darde  mice  are 
perhaps,  a  good  subspecies  characterized  by  the  excessively  long  tail 
and  smaller  size.  In  our  oldest  specimen  (No.  3,847),  with  molars 
more  worn  than  in  the  adult  type  skull  of  arborarvas  figured  by 
Peters,*^  the  skull  is  markedly  smaller  and  shallower. 

After  examining  their  descriptions  it  seems  to  me  that  Peters  has 
plainly  set  forth  good  distinctions  between  his  arborarius  and 
Smuts'  dolichurus.  The  most  marked  character  of  arborarius  is 
the  pure  white  feet  and  belly,  which  in  dolichurus  are  fulvous.  The 
absence  of  a  preocular  spot  in  arborarius  is  also  to  be  considered. 
In  these  respects  the  Smith  specimens  resemble  arborarius.  The 
feet  and  under  parts  are  immaculate  white  to  the  roots  of  the  hairs. 

In  the  adult,  the  total  length  is  100  mm.,  that  of  the  tail  vertebra 
being  150  mm.  In  the  younger  one,  contrary  to  the  general  rule 
in  young  murines,  the  proportional  size  of  tail  to  head  and  body  is 
even  greater  than  in  the  adult,  the  former  being  122  mm.  long  and 
the  latter  76  mm. 

In  the  type  of  dolichurus  the  length  of  head  and  body  is  125  mm. 
and  the  tail  145  mm.     In  arborarius  the  head  and  body  of  the  female 


"P.  Z.  S.,  1891,  p.  186. 

"Reise  n.  Mossam.,  1862,  pi.  XXXV,  fig.  7. 
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is  giveD  by  Peters  as  120  mm.,  of  the  tail,  160  mm.  These  figures, 
combined  with  the  color  differences,  convince  me  of  the  propriety  of 
separating  ar&orarttu  from  doHchunu,  and  at  the  same  time  class- 
ing the  Kirer  Darde  apecimens  with  the  former  epecies.  The  char- 
acter of  the  tail  in  the  alcoholic  specimeu  seems  to  indicate  clearly 
its  use  as  a  prehensile  organ. 

40.  Lophnromji  likapail  (Tamm.).    Sikftpnai  Bat. 

Making  allowaoce  for  the  change  of  color  likely  to  occur  in  spirit 
specimens,  there  is  no  doubt  that  two  hispid  rats  taken  by  Dr. 
Smith  at  Sheikh  Mahomet  are  specifically  the  same  as  the  animal 
minutely  described  by  Peters"  as  Latwmyn  afer. 

The  upper  pelage  of  No,  3,909,  a  very  old  female,  is  like  that  of 
the  younger  one  (No.  3,894,  9  ),  a  grizzled,  black,  reddish-brown, 
the  under  parts  light  ochraceoua  sharply  dehned  against  dark  color 
of  sides.  The  tail  of  the  older  specimen  is  wanting ;  in  the  other 
one  it  is  deep  black  above  and  rusty  below.  The  basal  half  of  up- 
per pelage  is  colored  like  belly,  the  belly  hairs  being  unicolor.  The 
older  specimen  is  very  large,  the  head  and  body  being  130  mm.  long. 

The  skull,  compared  with  Peters'  illustration  (^.  c),  differs  in  the 
shape  of  the  pterygoid  fossa  which,  in  our  examples,  is  widest  at  the 
postpalatal  notch  and  contracts  at  the  pterygoid  processes,  widening 
again  in  a  vase-shaped  outline  as  viewed  from  above. 

The  semi-spinous  character  of  the  pelage  in  this  species  is  inter- 
mediate between  that  of  Mtit  and  Acomt/s. 

41.  Oolondk  rsioliardi  (NoMk).    Reichkrd'i  Biuh  Rat. 
ind  one   ^'nedmen  in  alcohol,  of  a  "  gro^s  or  bush 
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Specimens :  Nos.  3,820, 3,821, 3,822, 3,823, 3,824, 3,825, 3,920 :  = 
5  ^  8,  2  $  8. 

42.  Dendromyi  meiomeUui  (Brants).    Long-tailed  Tree  Moase. 

Three  Dendromys,  all  apparently  taken  at  Sheikh  Mahomet,  were 
presented  to  the  Academy  of  Natural  Sciences  of  Philadelphia  by 
Dr.  Smith.  Two  of  these,  a  half-grown  young  (No.  3,876)  and 
an  adult  male  (No.  3,874),  are  in  spirits;  the  third,  an  adult 
male  (No.  3,853),  is  a  finely  prepared  skin  with  skull,  and  field  meas- 
urements taken  by  the  collector.  The  two  adults  correspond  so  ex- 
actly with  Smith's  beautiful  plate"  of  D.  iypieus,  in  both  color 
and  dimensions,  I  am  unable  to  note  any  differences  of  even  sub- 
specific  value.  The  fact  that  typicus  is  a  South  African  species 
would  lead  to  the  supposition  that  the  Galla  animal  differed  there- 
from. In  the  absence  of  specimens  for  comparison,  these  will  be 
classed  under  meaomelas,  Wagner,  Heuglin  and  Trouessart  agreeing 
that  typiciis  is  a  synonym  of  that  species.  Matschie*^  names  the 
long-tailed  Deiidromya  of  East  Africa  D.pumilio  Wagner,  quoting 
*'  Munch,  gel.  Am.,  XII,  1820,  p.  437."  I  am  unable  to  find  this 
publication,  but  would  suppose  some  mistake,  as  Wagner  states 
three  times  in  his  description  of  pnmilio  in  Weigmann's  Archiv.fur 
Naturgeschiehte,  1841,  p.  135,  that  it  is  a  "new  species,"  no  refer- 
ence being  made  to  a  previous  description.  The  chief  distinction 
between  pumilio  and  mesomelas  (if  any,  Trouessart  and  Heuglin 
considering  them  the  same)  is  the  absence  of  the  dark  dorsal  stripe 
in  the  former. 

From  D,  mystacalis  Heugl.,"  of  Abyssinia,  the  Sheikh  Mahomet 
specimens  are  distinguished  by  greater  size,  relatively  longer  and 
less  hairy  tail  and  the  presence  of  the  dark  dorsal  stripe. 

In  No.  3,853  (/.c.)  the  total  length  is  177  mm.;  tail,  100;  hind 
foot,  21.  In  No.  3,874  these  measurements  are  respectively  163,  92 
and  22  ;  the  ear  from  crown  is  11.5. 

48.  Dendromyi  sp. 

A  young  spirit  specimen  (No.  3,876),  whose  skull  shows  it  to  be 
about  two-thirds  grown,  differs  so  markedly  in  the  black  color  of 
the  ears  and  orbital  region  and  the  white  ^pot  at  the  bases  of  ears 
and  the  tail  being  only  equal  to  the  bead  and  body  in  leDgth,  that 
there  is  little  doubt  of  its  belonging  to  a  difibrent  spaeiea  fh«>* 

""must.  Zool.  S.  Afr.,  1849,  pi.  34,  fig.  1. 
«  Die  Saug.  Ost  Afr.,  1895,  p.  40. 
»  Nov.  Act.  Acad.  Des.  Loop.,  1868  (Stpt.  IMI 
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foregoing.    Its  date,  November  12,  1894,  would  show  it  to  bare 
been  taken  at  Sbeikh  Mahomet. 

44.  o«rbmuip.r 

Two  examples  (No.  3,858, 3,929),  both  females  of  early  maturity, 
the  former  taken  on  the  route  to,  and  the  latter  at.  Lake  Rudolf, 
come  nearer  6.  tehlegeli  than  to  Q.  bohmi  or  O.  leueogasier,  wiUi 
which  they  also  seem  closely  allied.  They  are  darker  and  smaller 
than  letteogaeter,  and  have  much  larger  audita!  bullie  than  bohmi. 

A.  Smith  considers  0.  afer  of  Gray  a  synonym  of  0.  tchlegeli.  Id 
this  cunnectioD  I  may  remark  that  the  alKive  specimens  correspond 
almost  exactly  to  Smith's  plate  (pi.  35)  of  ajer  in  the  lUustratiom 
of  the  Zoology  of  Smith  Africa. 

45.  QerbUIni  <>p.  dot?). 

So  desperately  involved  is  the  nomenclature  and  classification  of 
the  numerous  African  members  of  this  genue,  I  hesitate  to  impose  a 
name  on  what  appears  to  me  an  undescribed  form.  No.  3,857,  Ad. 
9  ,  from  Hargeea,  taken  July  18, 1894.  While  resembling,  in  gen- 
eral characters  of  skull  and  skin,  Peters'  leueogaster,  it  is  essentially 
diSerent  from  any  Qerbillus  I  have  examined,  in  the  entire  absence 
of  the  posterior  cusp  of  m-  3,  that  looth  consisting  merely  of  the 
normal  semicircular  loop  with  anterior  curve  and  single  posterior 
crenation.  The  tooth  is  not  much  worn,  so  that  any  trace  of  the 
posterior  cusp  would  be  easily  distinguished,  neither  is  there  the 
faintest  indication  of  it  at  the  base  of  the  tooth,  the  posterior  crena* 
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46.  Oerbillaisp.? 

Three  young  specimens  (Nos.  3,854,  3,855, 3,928),  two  in  skins  and 
one  in  alcohol,  all  taken  at  Sheikh  Husein,  October  12,  1894.  I  am 
unable  to  even  conjecture  about,  except  to  sajthey  differ  specifically 
from  any  others  in  the  collection. 

They  are  about  two-thirds  grown  ;  the  tail  is  just  equal  to  head 
and  body  in  length,  and  the  size  of  skull  and  hind  foot  would  indi- 
cate a  species  smaller  than  leiicogaster.  This  species  is  remarkable 
for  the  blackness  of  the  ears,  back,  rump,  upper  tail  and  soles  of  the 
feet.  The  upper  ground  color  is  brownish-fawn  fading  to  purer 
fawn  on  the  sides.    The  underside  and  feet  are  clear  white. 

No.  3,855  measures  180  mm.  in  length;  tail,  90;  hind  foot,  30. 
The  skull  is  27  mm.  long. 

47.  Oerbillni  polvinatni  sp.  nor.    Cushioned  Gerbillas. 

Type,  No.  3,930,  ad.  S  ;  collection  of  the  Academy  of  Natural  Sci- 
ences of  Philadelphia.  Collected  by  Dr.  A.  Donaldson  Smith  at 
Rusia,  Lake  Rudolf,  Africa,  August  5,  1895. 

Description — Size  medium,  tail  with  pencil  nearly  IJ  times 
length  of  head  and  body.  Soles  and  toes  of  fore  and  hind  feet  cush- 
ioned throughout  with  hairs  like  those  of  the  upper  surfaces  of  the 
feet. 

Color  (from  type  alcoholic  specimen)  above,  from  hind  nose  to 
tail,  fawn,  sparingly  lined  with  black  tipped  hairs,  much  blacker 
across  hind  rump  and  thighs.  Upper  tail  fawn,  becoming  blackish- 
brown  toward  penicillate  tip,  the  underside  white  almost  to  tip. 
Hind  feet,  including  lower  portion  of  hind  leg,  white ;  forelegs  and 
feet,  lower  parts,  including  sides,  lower  cheeks,  upper  lips,  to  eyes, 
nose,  hinder  bases  of  ears,  superciliary  stripes  and  spots  between  eyes 
and  ears,  white,  the  white  greatly  encroaching  on  the  paler  fawn  of 
upper  sides  and  lower  outer  half  of  hams.  Ears  fully  and  coarsely 
haired  on  outer  surface  with  golden  fawn  anteriorly,  becoming 
darker  on  the  hinder  parts. 

Skull  (teeth  worn,  3  anterior  cusps  of  5a._l  yet  distinct) ;  first  sec- 
tion of  m-  1  consisting  of  a  single  rounded  oval  cusp,  without  fold  or 
division  and  distinct  from  its  neighbor ;  second  (median)  transverse 
section  of  same  tooth  consisting  of  two  distinct  circular  cusps  of  equal 
size ;  third  (posterior)  section  of  same  is  a  single  elliptic  transverse 
cusp  forming  the  widest  portion  of  the  tooth.  Audital  bullse  large, 
tumid,  widely  separated  from  the  slender  basi-occipital.  Incisive 
foramina  not  reaching  anterior  plane  of  molars. 
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MeasuremeDtB — Total  length,  234  mm.;  tail  vertebra,  135  ;  hind 
foot,  26.5 ;  ear,  from  crown,  10. 

Skull— ToUl  length,  30.6  mm.;  basilar  length,  25;  greatest 
Kidth,  16  ;  interorbitalcoDBtriction,  6;  length  of  nasals,  12;  length 
length  of  upper  molar  series,  4 ;  length  of  maadible,  16  ;  width  of 
maodible,  7.8. 

An  old  adult  male,  in  spirit,  which  I  have  made  the  type,  two 
immature  specimens,  male  and  female  {Nos.  3,926,  3,925)  also  id 
spirit,  and  another  immature  specimen,  a  skin  with  skull  (No.  3,856) 
fully  represent  a  species  which  was  collected  od  the  route  to  and 
from  Lake  Rudolf  between  June  2d  and  August  5, 1895.  The  more 
pallid  pelage  of  the  dry  skia  would  iudicate  it  either  to  be  a  desert 
race  of  the  type  or  that  the  epecimenB  in  alcohol  of  same  age  have 
become  darkened  by  their  immersion.  In  either  case  the  species  is 
lighter  colored  than  any  other  in  the  collection.  I  have  ventured 
its  separation  because  of  the  remarkable  and  apparently  unique 
character  of  the  hairy- soled  feet.  This  is  quite  as  marked  in  the  old 
as  in  the  young.  These  sole  hairs  form  a  sort  of  cushion  on  and 
just  behind  the  anterior  tuberculated  part  of  the  hind  and  fore  feet, 
and  even  the  plantar  escresccnce  of  the  heel  is  furnished  with  scat- 
tering bristling  hairs.  The  toes  are  almost  as  fully  haired  beneath 
as  above.  The  character  of  the  tuberculation  of  ■"■  li  aa  above 
giveu,  is  alBO  BtroDgly  diagnostic. 
48.  QarblUai  TntMnimn*  sp.  hot.    Little  Red  Gerblllui. 

r,  ad.  S  ;  collection  ,if  liie  Academy  of  Natural  Sci- 
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Anterior  cusp  of  P:  1  strongly  indented  by  an  enamel  fold  on  the 
anterior  inner  face  and  connected  by  a  continuous  enamel  wall  with 
inner  median  cusp  of  the  same  tooth.  Outer  median  cusp  of  m»  1 
isolated.  Inner  and  outer  cusps  of  transverse  sections  of  ^»  2  and 
'P-  3  coalescent.  Single  anterior  and  median  pair  of  cusps  of  mTl 
forming  a  coalescent  trefoil. 

Measurements — Total  length  160  mm. ;  tail  vertebrse,  95 ;  hind 
foot,  20 ;  ear,  from  crown,  6. 

Skull — Total  length,  24  mm. ;  greatest  breadth,  12.5;  interorbital 
constriction,  4.5;  length  of  nasals,  9.8;  length  of  mandible,  12; 
with  of  mandible,  5. 

The  type  above  described,  is  in  alcohol  and  is  a  well-aged  individ- 
ual with  teeth  worn  half  way  to  the  cusp  bases.  Another  specimen 
(No.  3,852)  a  dried  skin  with  skull,  taken  on  the  same  day  as  type 
is  an  adult,  but  less  aged,  female.  It  differs  only  in  being  deep 
ochraceous  instead  of  being  reddish  above. 

Compared  with  (?.  pmillus  Peters,"  to  which  it  appears  most 
nearly  allied,  the  type  of  smithi  is  distinguished  by  its  splendid  red 
color,  by  the  very  small  ear,  relatively  longer  tail  and  smaller  body. 
The  skull  is  of  the  same  length  as  that  of  the  type  of  pusilliis. 

49.  Otomyi  irroratni  Brants.    Brants'  Otomys. 

A  young  specimen,  labeled  from  Sheikh  Mahomet,  was  brought 
back  in  alcohol.  It  is  a  female  and  apparently  about  two-thirds 
grown.  It  is  light  brown,  darkly  grizzled  with  black,  the  tail  deep 
black  above,  its  underside  being  grayish.  The  hind  feet  are  black 
with  brownish  hairs  along  the  outside  near  heel.  The  upper  incis- 
ors have  two  distinct  (median  and  inner)  anterior  grooves  and  a 
slightly  concave  flattening  of  the  convex  intervening  space.  The 
lower  incisors  present  one  deep  groove  dividing  the  face  of  the  tooth 
into  an  outer  third  and  an  inner  two-thirds ;  along  the  inner  edge 
of  the  tooth  face  is  a  faint  sulcus,  and  the  intervening  convexity  is 
faintly  flattened  medially.  Owing  to  the  immaturity  of  the  tooth 
these  sulcations  are  less  strongly  developed  than  would  ensue  with 
greater  age,  the  fainter  grooves  only  appearing  at  the  alveolar  sur- 
face. 

M),  Heterooephalni  glaber  Riipp.    Hairless  Mole  Rat. 

An  old  adult  female  (No.  3,923)  in  perfect  condition,  preserved 
in  alcohol,  is  included  in  the  exceptionally  fine  collection  of  small' 

"  Monatsb.  Acad.  Beri.,  1878,  p.  201. 
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rodents  brought  back  b^  Dr.  Smith.  It  was  taken  at  Milinil,  Som- 
aliland,  July  24,  1694.  It  appears  to  be  the  third  recorded  specimen 
JD  existence  and  the  second  belonging  to  the  type  spetues  of  this 
remarkable  genus.  Riippell's  type  of  glaber  came  from  Shoa  and 
was  described**  in  1845.  It  now  exists  in  the  Senckenburg  Museum 
in  the  form  of  a  mounted  skin  with  the  skull  separate,  the  mandi- 
bles missing.  In  1885  E.  Lort  Phillips  sent  another  specimen  of 
Heteroeepkalug  in  spirits  to  the  British  Museum  from  Central  Somali- 
land.  This  was  madethesubjectof  a  communication  hyMr.  OldGeld 
Thomas  before  the  London  Zoological  Society,  and  in  the  Proceed- 
inga  of  that  Society"  was  described  as  new  under  the  name  phiUipn, 
after  its  discoverer.  Subsequently  Mr.  Thomas  published"  a  more 
complete  account  and  description,  with  figures,  of  the  new  animaU 
and  made  detailed  comparisons  with  glaber. 

It  was  with  no  amall  curiosity  that,  afier  having  a  photograph 
made  of  Dr.  Smith's  sijccimen,  I  removed  the  skull  and  com- 
pared it  with  the  figures  of  Riippell  and  Thomas.  Except  in  its 
greater  age  and  size  there  are  no  difierences  between  the  animal 
from  Milmil  and  the  Shoa  type. 

The  color  of  the  skin  is  pale  ochraceous  with  a  fleshy  tinge,  be- 
coming pale  livid  on  the  upper  sides  of  head,  neck,  belly,  rump  and 
tail.  The  scattered  hairs  are  a  silvery,  transparent  white.  The 
underparta  are  somewhat  lighter  than  the  upper.  The  skin  of  head 
is  very  thick  and  tough,  more  so  for  example  than  that  of  the  oldest 
11.3   t..M-lH-.-t  M<i.-  •l.r,n,uuo,.^  lli^U   I   over  Lll^.^^'Clfd.      Tlie 
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as  it  exists  in  life  and  with  the  skin  coloration  and  the  distribution 
of  the  pelage." 

The  skull  of  the  Milmil  animal  is  from  H  to  2  mm.  larger  in  its 
exterior  dimensions  than  that  of  the  type  o^  g later.  It  belongs  to  a 
much  older  animal,  and  on  this  account  the  differences  in  dimen- 
sions and  formation  of  the  teeth  are,  perhaps,  largely  attributable. 
Among  these  the  most  noticeable  are  found,  1st,  in  the  upper  incis- 
ors each  bearing  upon  their  inner  anterior  surfaces  a  distinct  shal- 
low sulcus,  bordered  on  the  inner  side  by  a  sharp  ridge  and  merging 
outwardly  into  the  convexity  of  the  lateral  two-thirds  of  the  face  of 
tooth.  Riippell  states  clearly  that  his  animal  had  unchanneled  in- 
cisors ;  Thomas  says  the  incisors  ofphilUpsd  are  "  somewhat  flattened 
and  bevelled  on  their  interior  halves,"  but  does  not  define  a  sulcus. 
The  upper  molars  of  the  specimen  in  the  Academy  of  Natural  Sciences 
of  Philadelphia  number  six,  as  in  glaher.  Unlike  those  figured  for 
glaher  their  crown  surfaces  are  of  unequal  dimensions,  °a-  2  being 
one-third  larger  than  m.  1  and  m-  3  considerably  smaller  than  m.  1. 
In  the  two  first  upper  molars  the  crowns  have  worn  down  until  the 
enamel  folds  are  obliterated.  In  the  last,  which  evidently  erupted 
at  a  much  later  date  than  the  anterior  pair,  the  crown  shows  a  tri- 
foliate surface,  due  to  the  impinging  of  the  enamel  walls  of  the  lat- 
eral and  posterior  sides  of  the  tooth  nearly  to  its  center.  Of  the 
three  mandibular  molars,  m.~2  and  mTs  are  about  equal  in  size,  m.  1 
being  about  half  as  large ;  the  latter  is  circular  in  outline  and  shows 
no  enamel  folding ;  in  m~2  there  is  a  pretty  deep  indentation  on  the 
outer  wall  and  a  shallow  curve  of  the  inner  ;  in  m.  3  these  indenta- 
tions are  exaggerated,  nearly  equal,  and  nearly  divide  the  tooth  into 
two  sections,  the  anterior  section  being  rectangular,  the  posterior 
hemispherical  in  outline.  If  we  were  to  apply  the  standard  of  specific 
separation  generally  recognized  to-day  as  governing  the  classifica- 
tion of  rodents,  it  would  be  consistent,  perhaps,  to  make  the  third 
specimen  of  Heterocephaliis  a  third  species  on  the  dental  characters 
above  defined,  and  on  similar  grounds  establish  a  new  genus  for  the 
light-molared  H.  phillipsi,  but  I  fully  agree  with  Mr.  Thomas 
that  the  known  individual  variations  in  other  species  of  the  Bath- 
yergince  are  quite  as  marked  as  any  yet  attributed  to  Heterocepha- 

llL8, 


^  A  plate  of  the  specimen  is  being  prepared  for  Dr.  Smith's  book  on  the 
Expedition. 
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The  meuurementa  of  Dr.  Smith's  specimen  are  as  follows — Total 
leDgth,  143  mm. ;  tail  vertebree,  42 ;  hind  foot,  24" ;  fore  foot,  16. 

Skull — Baiilar  leDgtfa  (of  Hensel),  23.5  mm. ;  end  of  nasals  to 
oocipital  ridge,  23;  sygomatic  width,  20.6;  interorbital  constridion, 
6.5;  length  of  nasak,  9.8;  base  of  upper  iriciaore  to  ">-  i.  9 ;  length 
of  mandible,  22.2;  breadth  of  mandible,  15. 

M.  BUlonrl  ipUndaiil  (RUpp.).    L««nr  AfriMU  MolsRU. 

A  specimen  (No.  3,924)  of  a  male  Mole  Rat,  from  "  GiDeer," 
(Oiiieh  T)  preserved  in  alcohol,  is  in  the  collection.  Itaaize  and  col- 
oration place  it  with  the  first  species  described  by  Rappel  from, 
Dembea. 

a.  PagtlaAter  •p«kal  BiTth.     Bnuh-tsilsd  lUt. 

A  pair  of  these  interesting  rodents,  male  and  female,  (Nos.  3,921, 
3,922)  taken  at  Sheikh  Mahomet,  December  4, 1894.  They  corre- 
spond closely  to  Blytb's  original  diagno^s  of  the  type  taken  in  east- 
ern iSomaliland.  • 

The  female,  a  full  aged  adult,  meaaures  (from  spirit  spedmen)  190 
mm.  in  toUl  length  ;  the  tail,  30 ;  the  hind  foot,  36 ;  the  ear,  fron 
crown,  10. 
M.  Lapat  tp.  T 

An  apparently  young  hare  (No.  3,811)  without  sknll,  uh)  labeled 
"The  Haud,"  July  22,  lS94,isthe  only  represenUtive  of  ibis  genoL 
Its  alliance  seems  to  be  with  L.  ofhrttput  Wagner,  as  quoted  Iw 
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58.  Felii  manieuUta  RUpp.    Manaolod  Cat. 

A  flat  skin,  (No.  3,812)  with  accompanjiDg  skull,  of  a  fully  adult 
animal,  corresponds  exactly  with  Riippel's^  figure  of  maniculata,  of 
which  name  I  consider  ealigata  a  synonym.  It  would  appear  that 
F.  eafer  ("  caffer  "  Auct.)  of  Desmarest  is  a  distinct  species. 

*69.  Cynailami  jnbatQl  gnttatoi  (IXerni.,  Hamm.).    African  Cheetah. 

A  flat  skin  is  in  the  University  of  Pennsylvania  library  donation. 

60.  Helogale  undnlata  (Peten).    Undalated  Mongoose. 

An  adult  and  a  young  female  (Nos.  3,815,  3,816),  the  latter  from 
Hargesa,  July  21, 1894,  the  former  taken  March  3, 1895,  are  similar 
in  their  deep  chocolate  tints  as  compared  with  Peters'  plate  and 
Thomas"^  diagnosis  of  the  typical  form.  The  young  animal  is  grayer 
and  more  tawny  than  the  adult  above,  but  the  lower  parts  of  the 
two  are  very  similar. 

61.  Herpeitei  graoilii  oohraoeni  (Gray).    Abyssinian  Mongoose. 

The  skin  and  skull  of  an  old  male  Herpestes  (No.  3,817),  taken 
November  25, 1894,  shortly  after  leaving  Sheikh  Mahomet,  evidently 
belong  to  the  Abyssinian  animal,  which  Mr.  Thomas  considers  a 
variety  of  gracilis.  Compared  with  Gray's  plate  of  ochraceusy  the 
Smith  specimen  is  redder  and  more  darkly  annulated  with  black. 
The  form  and  color  pattern  of  the  tail  is  very  similar  to  Gray's  in 
our  specimen,  except  that  the  slender  portion  adjoining  the  black 
tip  is  bright  rusty.     The  black  tip  is  about  35  mm.  long. 

The  following  legend  appears  ot\  the  label  attached  to  this  skin  : 
"  Shot  in  amongst  bushes.  It  eats  insects,  and  had  a  dragon-fly  in 
its  mouth  when  shot.     Irides  yellow." 

62.  Oanetta  tigrina  (Schreb.).    Tiger  Genette. 

Accepting  Matschie's  identification"  of  Mr.  True's  diagnosis"  of 
a  Genette  from  Kilima-Njaro  to  belong  to  tigrina  instead  ofpardina, 
I  am  induced  to  place  a  skin  and  skull  from  Milmil  under  the 
former  name.  The  black  of  posterior  hind  legs  and  feet  and  the 
bristling  black  dorsal  mane  and  rufous-centered  body-markings 
place  it  with  tigrina.  The  specimen  is  an  old  female,  No.  3,844. 
The  skull  is  86  mm.  long  and  40  broad. 

*63.  HyfBna  oroouta  Erxl.    Spotted  Hyaena. 

A  mounted  skull  is  among  the  University  specimens. 

~ReiB.  N.  Afr.  Zool..  1826,  p.  1,  pi.  1. 
"  P.  Z.  S  ,  1882,  p.  80. 
"Saugeth.  Ost  Air.,  189o,  p  74. 
"Proc  Nat.  Mus.,  1892,  p.  454. 
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64.  Casii  msMnialu  Sehrsb.    Bluk-buked  Jackkl. 

A  skiD  of  this  species  in  the  UniTenity  of  Penney Ivania  is  repre- 
sented by  a  skull  (No.  3,846)  in  the  collection  of  the  Academy  ot 
Natural  Sciences  of  Philadelphia.    Locality  not  ^ren. 

eC.  KaUiTMk  nit«l  (Sparrni.).     R>t«I. 

A  skin  with  skeleton  (No.  3,814)  was  received  by  the  Academy  of 
Natural  Sciences  of  Philadelphia.    Another  akin  was  retained  by 
Dr.  Smith.    They  both  came  from  Gebas  near  the  Shebeli,  and  were 
taken  January  6,  1895., 
M.  EriiiMeni  UbiTantrii  ktrfttu  aabap.  nor.    GalU  Hadgehcg. 

Type— No.  3,831,  Yg.  Ad.  J  ;  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia.  Collected  by  Dr.  A.  Donaldson 
Smith  at  Ngare  Nocbor,  Lake  Rudolf,  Africa,  August  26, 1895. 

Description — Similar  to  E.  albiventria  Wagner,  as  defined  by 
Dobson,"  but  with  hoary  black  limbs,  feet,  tail,  ears  and  face-patch, 
the  remaining  pelage  pure,  clear  white.  Extreme  tips  of  spines 
sooty  black. 

Color — Spinous  region  covered  evenly  with  spines  20  mm.  long, 
whose  extreme  tips  are  dusky,  followed  by  a  subapical  zone  of  dull 
white  5  mm.  wide,  then  by  a  horn-black  zone  8  mm.  wide,  fading 
into  a  lighter  zone  and  darkening  again  into  a  black  base.  Fadal 
area,  bounded  by  edges  of  upper  lips  and  lines  drawn  from  comera 
of  mouth  to  eyes  and  thence  connecting  across  forehead,  thinly- 
haired  anteriorly  by  sooty  black,  more  thickly  and  lengthily  haired 
posteriorly,  and  with  a  decided  moustache  below  eye  across  cheeks. 
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Skull :  total  length,  35 ;  zygomatic  breadth,  22 ;  interorbital  con- 
striction, 10.6;  length  of  nasals,  11.8;  length  of  mandible,  27; 
breadth  of  mandible,  12. 

The  immaturity  of  the  specimen  which  I  have  made  to  represent 
this  newly-described  race  of  cUbiventria  can  in  nowise  account  for  its 
color  characters  as  contrasted  with  the  typical  form,  whose  habitat 
Dobson  places  as  "  northern  tropical  Africa."  In  appearance,  as 
well  as  in  habitat,  this  race  may  be  said  to  show  some  approach  to 
the  South  African  E.  diadematus  Fitz.,  but  closer  examination 
shows  its  affinities  to  be  with  the  northern  animal. 

The  single  skin  and  skull  brought  back  by  Dr.  Smith  indicate  an 
individual  closely  approaching  maturity,  the  posterior  molar  and 
the  canine  just  cutting  through  the  gums. 

67.  Xaoroioelidei  mfeioeni  Peten.    Rufescent  Jumping  Shrew. 

This  shrew,  whose  cranial  characters  so  closely  ally  it  to  3/.  tn- 
ftt/i  Smith,  is  represented  by  an  adult  female  and  an  immature  male 
(Nos.  3,829,  3,830),  taken  respectively  at  Ehrer  and  Lammo  on  the 
12th  and  16th  of  August,  1894.  The  adult  is  somewhat  blacker  and 
less  ruddy  than  Peters'  specimens,  but  the  measurements  and  color 
pattern  are  identical.  Both  specimens  are  skins  with  skulls,  full 
data  and  measurements. 

68.  Xaoroioelidei  sp.  ? 

A  half  grown  individual  (No.  3,828),  labeled  Walenso,  October 
26,  1894,  is  so  dark  and  has  such  a  short  tail  compared  with  body 
that  it  is  probably  distinct.  Its  skull,  however,  shows  near  relation- 
ship to  rufescens.    It  is  preserved  in  alcohol. 

69.  Crooidnra  doriana  Dobson.    Shoa  Shrow. 

An  alcoholic  si)ecimen  of  an  adult  shrew  (No.  3,826)  in  the  col- 
lection was  taken  at  Sheikh  Mahomet,  October  28, 1894.  The  skull 
and  dentition  are  identical  with  Dobson's  Shoa  species  as  figured  in 
the  Monograph. 

70.  Crooidara  sp.  ? 

A  rather  young  example  (No.  3,827),  in  alcohol,  from  Lake  Ru- 
dolf, the  skull  of  which,  unfortunately,  was  lost  after  being  ex- 
tracted for  examination,  is  of  interest.  The  skin  and  sparse  hairs 
of  tail  and  feet  are  white.  Tail  about  half  the  length  of  head  and 
body.  Color  of  body  dark  bluish-gray,  lighter  beneath.  Total 
length  about  100  mm.,  hind-foot,  12.5.  Ears  conspicuous.  The 
small  size  of  this  specimen  makes  it  improbable  that  it  is  C  leucura 
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Matschie,  ita  immaturitj  Dot  being  aufficient  to  account  for  the  dif- 
ferent meaaurementa. 
71.  I  CsToopithaom  rafoTirUii  le.  Omff.    Raddiih-grMn  Gaenon. 

A  Bkin  irith  ekull  (No.  3,932)  separate,  of  a  not  fully^mature 
monkey,  agreea  ftomewhat  with  the  Bpeciea  above-named.  Ita  re' 
Bemblance  to  C.  Jiavidut  Petere,  from  Mozambique,  nhicfa  Forbes* 
coDBidera  a  synonym  of  rufoviridu,  is  quite  dose.  On  the  label  is 
written  :  "  Skin,  pale  FruBsian  blue ;  face  skin  brovD  ;  iridea  light 
brown." 
79.  C«labn*  foanim  Rlipp.    Hop-tail*d  Oucrcia. 

Three  skina  and  one  akuU  (No.  3,899),  taken  at  Lake  Rudolf, 
were  brought  to  America.  One  of  these  was  subsequently  mounted 
for  the  University  of  Pennaylvania.  Another  akin  (No.  3,903)  U 
in  the  Academy  of  Natural  Sciencea  of  Philadelphia  aeries.  They 
are  all  typical  giiereza,  aa  described  and  figured  by  Riippell. 

"Allen's  Nat  Ub.,  II,  1894,  p.  66. 
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THE  HTICEHOPTESA  COLLECTEI)  BT  BE.  A.  BONALBBON  SMITH  IN 

NORTHEAST  AFRICA. 

BY  WILLIAM   J.   FOX. 

The  following  list  includes  only  the  Aculeate  Hymenoptera 
brought  home  by  Dr.  Smith.  The  collection  includes,  besides  these, 
perhaps  thirty  species  of  ants  and  parasitic  forms  which  I  am  obliged 
to  pass  unnoticed  for  the  present.  Inasmuch  as  I  have  had  to  rely 
entirely  on  descriptions  in  classifying  the  collection,  I  beg  to  offer 
that  fact  as  an  apology  for  any  erroneous  identifications  that  may 
have  been  made. 

The  specimens  were  collected  on  a  journey  from  Berbera  through 
Somaliland  to  Lake  Rudolf,  thence  to  a  point  on  the  east  coast,^  and, 
with  many  other  specimens,  have  been  presented  to  the  Academy 
of  Natural  Sciences  of  Philadelphia  by  Dr.  Smith. 

MUTILLIDiES. 

Apterogyna  LatreiUei  King. 

One  specimen  (  ?  ).    Berbera,  July  6,  1894. 

Xatilla  pedanonlata  King. 

Two  male  specimens.  Berbera,  July  4,  1 894,  and  Shebeli,  Sep- 
tember 1. 

Xatilla  Binuata  Oliy.  (=rt7/o«a  Klug.)- 

One  specimen  (  ?  ).     Sheikh  Husein,  October  22,  1894. 

Xntilla  tricolor  Klug. 

One  9  specimen.    Sheikh  Husein,  October  29,  1894. 

Xntilla  gnineeniiB  Fabr. 

One  9  specimen  from  Sheikh  Husein,  October  1, 1894. 

Xntilla  mephitis  Sm. 

One  specimen  (  9  ).    Laga,  November  30,  1894. 

Xntilla  leda  n.  sp. 

9  . — Head,  legs  and  abdomen  black,  the  latter  velvety ;  thorax 
obscure  rufous;  head,  except  a  longitudinal  medial  streak  and  the 


^  See  an  article  by  Dr.  Smith  in  Tlie  Geographical  Journal  for  Aoguit  and 
September,  1896. 

36 
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cheeks,  medially,  rides  of  tboraz,  legs,  tranBverse  spot  at  apex  of 
first  dorsal,  three  spots  oQ  secoDd  dorsal  (one  anteriorl;  in  the 
middle  somewhat  ovate,  and  two  larger  ones  placed  traoBversely 
□ear  the  apical  mai^n  of  the  segment),  a  medial  spot  od  the  third, 
fourth  and  fifth  coalescing  more  or  less,  the  second  segment  along 
the  extreme  sides,  a  small  spot  on  the  apical  margins  of  the  second, 
third  and  fourth  at  the  sides  and  the  apical  margins  of  rentrala  2- 
4  entiAly,  of  silvery  pubescence ;  above  the  body  is  clothed  with 
long,  erect,  sparse  black  hairs,  which,  on  the  ventral  surface,  are 
pale  ;  head  about  as  wide  as  the  broadest  part  of  the  thorax,  with 
deep,  coarse  punctures;  eyes  subovate ;  mandibles  furrowed  longi- 
tudinally and  toothed  within  before  the  apex;  flagellum  strongly 
acuminate,  the  first  and  second  joints  about  equal  in  length  ;  occi- 
put not  cristate  ;  tborai  long,  somewhat  pyriform,  broadest  a  little 
anterior  to  the  middle,  the  lateral  borders  not  dentate;  the  thorax 
above  scabrous ;  evidently  no  ecutellar  scale  present,  or  else  it  is 
indistinguishable  from  the  coarse  sculpture  of  the  upper  surface  of 
thorax  ;  spines  of  the  legs  black,  calcaria  pale  testaceous,  those  of 
the  hind  and  medial  tibise  pectinate  withiu  ;  first  segment  of  abdo- 
men constricted  at  apex,  not  continuous  with  the  base  of  the  follow- 
ing ;  in  the  middle  transversely  cristate,  the  portion  before  the  crista 
very  flat,  ventrally  with  a  short  and  strong  carina,  which  is  some- 
what eniarginate  medially  ;  second  segment  with  very  large  punc- 
tures, ventrally  shining  with  the  punctures  more  di^itinct  and  at  the 
base  with  a  short,  central,  longitudinal  carina ;  last  dorsal  smooth 
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lor;  Bcutellar  aotde  wanting;  tibiso  and  tarei  strongly  spinose,  the 
spines  black ;  calcaria  white,  pectinated  within ;  first  segment  of 

f  abdomen  constricted  at  apex,  beneath  with  a 
strong,  bidentate  or  emarginate  carina  ;  second 
ventral  with  a  short,  median,  longitudinal 
carina  baeally  and  together  with  the  sides  of 
its  dorsal  moiety  with  large  separated  punc- 
tures, those  of  the  remainiag  ventrals  much 
finer  and  closer,  prgidial  area  large,  convex, 
longitudinally  stria  to-punctate,  the  aculpturet 
strongest  basally  and  becoming  obsolete  at 
Fig.  1.  ai>ex:    Length  (without  head)  10  mm. 

Abdomiiul  markings,  Que  specimen,  from  which  the  head  is,  un- 
MuiiUa  iomalica.  fortunately,  missing.  The  maculation  of  the 
second  dorsal  segment  is  apparently  so  different  from  any  of  the 
African  Mutillids  that  I  have  thought  it  well  to  describe  the  aj)ecie8, 
«ven  though  the  specimen  be  in  poor  condition. 
From  Finik,  December  16, 1894. 

8COLIID.S!. 

8«olla  mflBomii  Pubr. 

Two  9  and  two  S  specimens.     Hargesa  and  The  Hand,  July  21 ; 
Sheikh  Husein,  October  3, 1894. 
Slii  ftUTeolB  Klug. 

Two  females  from  Sheikh  Husein,  collected  on  September  21  and 
27. 
Co*Ub  Danaldioni  n.  tji. 

9. — Deep  bluck,  shining,  the  last  two  nbdominni  segments  ru- 
fous ;  wings  black,  strongly  violaceous ;  pubescence  grayish ;  head 
atrongly  punctured,  closely  so  on  the  front,  sparsely  on  the  vertex 
and  occiput;  clypeus  more  finely  punctured  than  the  front,  some- 
what carinate  down  the  mitldle,  its  anterior  margin  tridentate;  mao- 
diblea  scarcely  punctured,  scape  and  pedicelluni  shining,  sparsely 
punctured,  the  flagellum  opnque,  the  Joints  slightly  prominent  at 
apex  beneath  ;  ocelli  deeply  pitted,  indistinct ;  pronotum  scabrous ; 
dorsulum  with  irregular,  coarj^  punctures,  transversely  smooth  just 
behind  the  pronotum,  and  u  little  shorter  than  the  scutellum  ;  scu- 
tellum  scabrous,  somewhat  triangular,  truncnte  posteriorly  ;  middle 
segment  above  very  finely  striate- punctate,  becoming  more  coarsely 
so  posteriorly ;  posterior  face  with  shallow  punctures  and  indistinct 
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BtriatioDB,  sides  obliquely  striated,  the  central  longitudinal  furrow  of 
the  middle  segment  is  wider  by  far  on  the  upper  surface,  fore  tand 
distinctly  combed  ;  tarsal  claws  cleft ;  hind  femora  somewhat  angu- 
lar beneath  ;  third  submarginal  cell  larger  than  the  second,  the 
third  transverso -cubital  nervure  received  by  the  marginal  cell  at  its 
apex  ;  abdomen  with  strong,  sparse  punctures,  those  at  the  apex  of 
2,  5,  and  bases  of  3,  5  closer ;  punctures  of  ventral  segments  larger : 
pygidial  area  striato-punctate ;  first  dorsal  truncate  anteriorly,  not 
carinate ;  spines  of  the  legs  and  calcaria  whitish.  Length,  18  mm. 
Bheikh  Husein,  October  8,  1894.  Easily  distinguished  by  the 
red  tip  of  abdomen.  In  the  cleft  claws  and  pectinate  fore  tarsi  this 
species  appears  more  closely  allied  to  the  American  than  to  the 
Australian  species  of  Coeila. 

FOMFILID.a!. 
Fompilni  dimldiktoi  Fabr. 

Berbera,  June  5 ;  Laga,  November  30.    Two  specimens, 
fompilni  vialioQt  Fabr. 

One  specimen.    Daro  Mountains,  November  19. 
Fompilni  ;nlohar  Fabr. 

One  specimen.    Terfa,  August  13. 
FompLlni  nmbroini  Klug. 

Berbera,  July  4 ;  Lafarug,  December  7.    Three  spedmens. 
Fompilni  Tftmlilarl  Qu^r. 

One  ajiecimen.     Aimola.  Marcb  IG,  lSi).J. 
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lum)  ;  middle  segment  subtruncate  posteriorly,  entire,  above  with  a 
central  longitudinal  impressed  line,  posteriorly  with  rather  coarse 

transverse  striae,  which  extend  partly  on 
the  sides;  legs  tolerably  stout,  scarcely 
spinose  ;  fore  tarsi  without  comb  ;  claws 
with  a  large,  sharp  tooth  within,  almost 
cleft ;  longer  spur  of  hind  tarsi  less  than 
one-third  as  long  as  the  first  hind  tarsal 
joint ;  marginal  cell  pointed  at  tip ;  second 
and  third  submarginals  about  equal  in 
size,  both  receiving  their  recurrent  nerv- 

joining  the  submedian  cell  before  its 
apex ;  submedian  cell  of  hind  wings  terminating  before  the  origin 
of  the  cubital  vein ;  abdomen  not  compressed,  obscurely  testaceous 
beneath ;  dorsals  1,  3  and  4  with  a  large  lateral  spot  of  pale  pubes- 
cence, which  is  also  indicated  laterally  on  the  ventral  segments. 
Length,  17  mm. 

One  specimen.  Near  Finik,  December  6,  1894.  Is  apparently 
diistinct  from  all  the  African  species  of  Pompilua  in  the  bifasciate 
fore-wings.  I  refer  it  to  KohPs  subgenus  Pedinaspis  with  some 
doubt,  inasmuch  as  the  abdomen  is  not  compressed,  and  the  claws 
rather  more  cleft  than  dentate. 

SaliQB  (Cyphonjrx)  flayioornis  Fabr. 

One  specimen.  Sheikh  Husein,  October  5, 1894.  In  this  speci- 
men, a  9  ,  only  the  tibiae  are  reddish. 

Salias  (HemipepsiB)  atropoB  1  Sm. 

I  refer,  with  some  doubt,  two  S  specimens  taken  at  Sheikh  Hu- 
sein, October  10,  1894.  Smith  only  describes  the  female,  his  speci- 
mens having  come  from  Sierra  Leone. 

SFHECIDJB. 

flphex  (Chlorion)  xanthooemi  yar.  maxillaria  Pal. 

One  9  specimen.    The  Haud,  July  21, 1894. 
flphex  (Chlorion)  regalii  Sm.  var. 

Two  females.    Ardeh,  July  14 ;  Hargefla,  July  18, 189i-    "■"» 
form  the  thorax  is  entirely  black ;  the  wings  blac^  * 
reflections,  the  apex  of  the  hind  pair  not  pale  ^ 
legs  entirely,  and  the  femora  and  tibin  of  tl 
abdomen  metallic  and  purpliah-blne. 
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Sphax  (FuMphaz)  mkr^n&tni  Sm. 

Sbeikh  Husein,  October  1,  1894.    One  specimeD.    The  petiole  ia 
black  in  thiB  specimen. 
Baelipluoii  BpinolM  Lsp. 

Two  females.    Sheikh  Husein,  October  15, 1894. 
SMllphron  ipirifes  Linn^. 

Tiro  females.    8heikb  Husein,  October  1  and  Id,  1894. 
SMlipbron  TloUMom  Fthi, 

One  flpeamen.    Sheikh  Husein,  October  15,  1894. 
Ammophils  fSTnigtiulpai  Lap. 

One  9  specimen.    Sheikh  Husein,  October  8, 1894. 
Ammopblla  Inpibrit  Qarat. 

Two  females.    Sheikh  Hueein,  September  20  and  28, 1894. 
AmmopbiU  holDisrloBk  Vtbi. 

Dabulli,  September  l^^,  1894.    Two  S  specimens. 
Ammophila  iniignii  Sm. 

Turfer.    One  specimcD,  August  13, 1894. 
AmmophllabeBiiieniiil  Pai.-BTs. 

I  refer  doubtfully  to  this  species  two  specimens  from  Sheikh 
Husein,  September  30  and  October  5.  They  agree  fairly  well  with 
Beauvois'  description  andfigureof  6eninenm,  but  thetibieeaDd  tarn 
and  four  anterior  femora  are  reddish. 
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curved ;  antennse  scarcely  as  long  as  thorax,  thickened  apicallj,  the 
first  joint  of  flagellum  as  long  as  the  two  following  united  ;  the  head, 
as  a  whole,  is  fairlj  well  punctured ;  dorsulum  and  scutellum  ini- 
punctate  or  with  exceedingly  fine  punctures,  the  middle  segment 
with  more  distinct  punctures ;  legs  robust,  strongly  spinose  ;  abdo- 
men finely  and  rather  closely  punctured,  the  apical  margins  of  the 
segments  smooth  in  a  transverse  sense ;  sixth  dorsal  strongly  punc- 
tured, not  very  strongly  ridged  laterally,  ventrals  rather  flat,  the 
second  feebly  convex.     Length,  22  mm. 

LiriB  haemorrhoidalii  Fabr. 

Sheikh  Husein,  September  30,  1894.     One  male  specimen. 
Hotogonia  apioalis  n.  sp. 

S . — Black ;  last  three  or  four  abdominal  segments  red  ;  mandi- 
bles and  tegulae,  in  part,  obscurely  rufotestaceous ;  face,  clypeus, 
cheeks,  fore-femora  and  thorax  beneath,  and  apex  of  middle  seg- 
ment with  dense  silvery  pubescence  ;  the  sides  of  thorax,  legs  and 
abdomen  with  a  sericeous  pile,  which,  when  the  insect  is  held  in  cer- 
tain lights,  appears  on  the  abdomen  to  form  apical  bands  on  the 
segments  ;  head  finely  and  closely  punctured  ;  distance  between  the 
eyes  above  nearly  as  great  as  the  length  of  the  third  and  fourth 
antennal  joints,  much  greater  than  the  length  of  the  second  and 

third;  flagellum  acuminate  apicaUy, 
thickest  toward  base,  the  first  joint  a 
little  longer  than  the  second  and  some- 
what curved  ;  clypeus  depressed  trans- 
versely before  the  anterior  margin,  the 
latter  a  little  prominent  in  the  middle ; 
^^^-  ''^'  dorsulum   with   tolerably  strong  and 

Venation  (fore  wing),  AW       ^^^^^   punctures,    the  scutellum  with 

the  punctures  much  nner  and  sparser, 
shining ;  mesopleunc  with  shallow,  somewhat  separated  punctures, 
the  episterual  suture  of  the  mesothorax  distinct  and  strongly  foveo- 
lated ;  middle  segment  truncate  behind,  above  coarsely  and  trans- 
versely rugose,  divided  longitudinally  by  a  strong  medial  carina, 
which  terminates  before  the  apex,  sides  coarsely  and  obliquely  stri- 
ated ;  legs  simple,  not  |)ecu]iarly  modified ;  wings  fusco-hy aline, 
nervures  black ;  marginal  cell  obliquely  truncate  at  tip ;  second 
submarginal  almost  triangular,  much  narrowed  above,  the  width  at 
the  top  equal  to  about  one-half  the  distance  between  the  recurrent 
nervures  on  the  cubital  nervure;  abdomen  impunctate,  the  second 
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ventral  segment  with  the  transverse  baaal  depresaon  well  marked. 
Length,  12  mm. 

One  specimcD.  Sheikh  Husein,  September  30, 1894.  Is  app&r- 
enily  related  to  N.radavux  Saussure,  from  Madagascar,  and  may  bo 
identical  with  the  var.  b.,  mentiooed  by  that  author.  The  radial 
(marginal)  cell  of  radama  is  said  to  be  perpeDdicularly  truncate, 
whereas  in  apiealis  it  is  obliquely  so.  It  also  agresa  fairly  well  with 
the  description  of  Larra  rubella  Smith,  of  which  only  the  female  ii 
described. 
MUoophni  otaaDjiDi  Kohl. 

Berbera,  July  4,  1894.     One  1  specimem. 
Ttohjipliai  flnotuitni  Qsnt. 

One  male  specimen.    Same  locality  as  the  preceding  speciea 
H«UoT7atni  melaBopym*  Bm. 

One  specimen,  a  female.  Kear  Lake  Stephanie,  June  20,  1895. 
It  is  somewhat  larger  than  the  specimen  described  by  Smith,  and 
measures  14  mm.  in  length.  Helioryctui  is,  perhaps,  synonymous 
with  Sericophorut  Sm.  (uon  Shuck.)  ^  TcuJiyrhoitut  Sauss.  Sari- 
eophorus  Sm.  has  priority  over  Taekyrhodva,  having  been  described 
on  p.  33,  Ann.  &  Mag.  Nat.  Hut.,  1851,  VII. 
AiUtni  boopi  Sohr. 

One  male  specimen  from  Sheikh  Husein,  October  5, 1894. 
Ozybelni  iBmalUtnt  Olir. 

Borheni.  July  J,  1894.      Dm 
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BhTBohinm  laterale  Fabr. 

Sheikh  Husein,  October  7.    One  male. 
Odynemi  metemmeniii  Magr. 

One  specimen,  without  date  of  capture  or  locality. 

VESPIDiES. 
Poliitei  marginalii  Fabr. 

Sheikh  Husein,  October  5  and  9.     Two  specimens. 

Belonogafter  oolonialii  Kohl. 

One  male  specimen.     Terfa,  August  21. 

Belonogafter  Xeneleki  Grib. 

Sheikh  Husein,  October  1  and  5 ;  Laga,  November  30,  1894. 

AFIDiES. 

Colletes  sp. 

Two  specimens  of  a  species  having  the  base,  apex  and  sides  of  the 
first  dorsal  segment  and  the  apex  of  the  three  following  with  pale 
ochraceous  pubescence,  beneath  which  the  segments  are  brownish- 
testaceous.     From  Sheikh  Husein,  September  29, 1894. 

Homia  nnlpina  Gerst. 

A  S  specimen  which  is  probably  this  species.  Sheikh  Husein, 
October  7,  1894.  Another  species,  perhaps  new  and  from  the  same 
locality,  has  the  hind-legs  almost  simple  and  the  apical  margin  of 
dorsal  segments  1-5,  whitish. 

Anthophora  qnadrifaf  oiatni  DeG. 

Sheikh  Husein,  September  29,  1894.  A  specimen  of  the  variety 
altemana  Klug. 

Anthophora  conoinnns  Klug. 

One  specimen  ;  no  precise  locality  or  date  of  capture. 

Anthophora  albigenns  Lep. 

One  specimen,  a  variety,  of  this  species.  Daro  Mountains.  No- 
vember 19, 1894. 

Eneera  rnflcornis  Fabr. 

Sheikh  Husein,  October  7, 1894.    One  male  specimen. 

Crooiia  abysBinioa  Rads. 
One  female  specimen.    The  Hand,  July  21, 1894. 

Xyloeopa  oblonga  Sm. 

One  specimen.    Sheikh  Husein^  October  3,  1894. 
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ZrlooopK  fnlToUrU  DeO. 

Two  females.     Meo.  October  26, 1894. 
X7looopft  ektrk  Latr, 

One  female  epecimeo.  Same  locality  and  date  as  the  preceding. 
Xjlooopk  taoonitaiii  Sm. 

One  female  Bpeciraen.    Sheikh  Husein,  October  1, 1894. 
X;loiap»  ollTuw  Fkbr. 

One  male.    Near  Lake  Stephanie,  June  20, 1895. 
XylDDOpt  seitnHii  ?sbr. 

Berbera,  July  4.     One  female  specimen. 
ZyloMp*  Oilbadoi  M*gr. 

Sheikh  Husein,  October  10;  Meo,  October  25.1894.  Three  fe- 
male and  one  male  specimens.  The  latter  sex  is  apparently  uode- 
■crihed. 

i. — Black;  head,  thorax,  anteriorly  and  beneath,  dorsal  a^ 
ments  at  the  sides,  particularly  segments  1 ,  4,  5,  6,  and  ventrals  3- 
6,  with  pale  pubescence,  that  on  the  clypeus  white ;  the  legs  with 
black  pubescence,  the  anterior  pair  in  addition  with  a  streak  of 
white  pubescence,  which  is  more  evident  at  first  joint  of  tarn; 
wings  hyaline  at  base,  the  apical  third  fuscous  with  purplish  irides- 
cence; nervures  black  throughout;  autennie  entirely  black;  eyes 
large  ;  face  narrow ;  the  ocelli  are  an  equilateral  triangle  ;  ilorsulum 
sparsely  punctured  medialiy,  a.'<  are  likewise  dorsal  segments  2— 4, 
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margined ;  dorsulum  convex,  its  punctures  larger  than  those  of 
head  and  distinctly  separated ;  scutellum  similarly  punctured,  the 
mesopleursD  a  little  less  strongly  so ;  upper  and  posterior  surfaces  of 
middle  segment  separated  by  a  ridge,  above  the  ridge  finely  rugose, 
on  the  sides  with  large  punctures,  similar  to  those  on  the  fourth  dor- 
sal segment,  below  the  ridge,  the  punctures  finer,  closer  and  evener; 
abdomen  with  the  segments  rather  strongly  constricted  at  the 
sutures,  the  apical  segment  suddenly  constricted  and  drawn  out  into 
a  point  apically,  the  first,  second  and  third  segments  punctured 
about  like  the  dorsulum,  the  remaining  dorsals  decidedly  more  finely 
punctured ;  the  ventrals  are  punctured  like  the  first  dorsal,  the 
apical  margin  of  the  second,  and  the  base  and  apex  of  the  second  to 
fifth,  smooth  and  black ;  fore  legs  naked  and  shining,  the  others 
with  pale  pubescence,  as  are  likewise  the  ventral  abdominal  seg- 
ments, but  sparsely ;  wings  hyaline,  darker  apically,  nervures  and 
stigma  black ;  tegulie  and  shoulder  tubercules  dark  testaceous. 
Length,  8  mm. 
One  specimen  from  Daro  Mountains,  November  20,  1894. 

Allodape  oanina  Sm. 

Two  specimens.    Tulu,  November  23, 1894. 

Xegftohile  baialii  Sm. 

One  female  specimen.     He,  April  9,  1895. 

Xegaohile  oolorata  n.  sp. 

9  . — Black  ;  scape  of  antennae,  tegulfe,  legs  except  coxae,  and  the 
first  three  segments  of  abdomen  red  ;  wing  yellow  at  base  and 
broadly  along  the  costa,  otherwise  fuscous  with  purplish  iridescence, 

the  veins  included  in  the  yellow  portion,  red- 
dish, those  in  the  fuscous  portion  dark ;  head 
with  strong  confluent  punctures,  posteriorly 
deeply  incurved,  the  occiput  margined ;  face 
between  the  antennae  prominently  convex,  and 
meeting  the  clypeus  so  as  to  appear  continuous 
with  it ;  the  clypeus  slopes  from  its  middle  to 
apex,  which  is  broadly  truncate,  the  sloping  por- 
^'°-  4.  tion  smooth  (or  nearly  so)  and  shining,  other- 

Mandible,  McgachiU     ^jg^  j.jjg  clypeus  is  coarsely  punctured ;  man- 
dibles striato-punctate,  furrowed  from  middle 
to  apex,  slightly  broader  at  apex  than  at  base,  narrowest  medially, 
bearing  a  tooth  within  and  four  at  apex ;  dorsulum  with  strong 
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punctureB,  which,  when  the  insect  is  held  id  certain  positioDS,  give 
the  ilorBulum  a  transversely  and  irregnlarly  striated  appearance; 
punctures  of  the  scutellum  a  little  closer,  those  of  the  mesopleune 
more  distinct ;  legs  robust,  the  hind  tibiie  much  thickened  toward 
apex ;  abdomen  sparsely  punctured,  the  apical  margins  of  dorsals 
1--4  transversely  depressed  at  apex,  at  which  place  the  punctures 
are  closer ;  front,  base  of  clypeus,  a  fringe  on  labrum,  thorax  above, 
on  center  of  mesopleurK  and  base  of  middle  segment,  and  a  fringe 
at  apex  of  dorsals  1-3,  ochraceous ;  beneath  the  wings,  extending 
to  sides  of  middle  segments,  a  spot  on  each  side  of  the  first  three 
or  four  dorsals  and  the  ventral  scopa,  whitish;  on  the  cheeks  and 
thorax  beneath  the  pubescence  is  pale ;  legs  and  last  two  or  three 
dorsals  covered  with  a  short  ochraceous  pubescence,  that  on  the  tarsi 
the  longer.    Length,  13-16  ram. 

Two  specimens.  One  without  precise  locality  or  date  of  capture; 
the  other,  the  larger  specimen,  is  marked,  "  From  nest  in  insect  tin, 
November  28, 1894,"  and  is  from  nearLaga.  The  red  color  on  abdo- 
men in  the  larger  spedmens  is  more  distributed  than  in  the  smaller. 
Megsohile  grennlata  n.  ip. 

i . — Black ;  first  joint  of  fore  tarsi  whitish  ;  head  strongly  and 
closely  punctured  above,  more  finely  so  on  the  front ;  mandibles 
longitudinally  striate- punctate,  tridentate  at  apex ;  dorsulura  and 
scutellum  strongly,  closely  and  evenly  punctured  ;  mesopleune  per- 
a  liltle  mure  strongly  punctured  ; 
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obscurdy  fulvous  pubescence,  which  above  in  the  middle  becomes 
paler ;  wings  subhjaline,  nervures  and  stigma  black.  Length,  13 
mm. 

Sheikh  Husein,  September  24, 1894.  The  only  specimen  obtained 
is  somewhat  the  worse  for  wear,  thereby  making  an  accurate  descrip- 
tion of  the  pubescence  rather  difficult. 

Trigona  Beooarii  Grib. 

One  specimen.    Sheikh  Husein,  September  29, 1894. 

Apii  mellifloa  Linn6. 

Terfa,  August  15, 16,  1894.    Four  specimens. 
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NOTEUBER   3. 

The  Preddent,  Samuel  O.  Dixon,  M.  D.,  id  the  Chair. 
Twenty -three  persons  present. 

NOVEHBBB  10. 
The  President,  Saudel  G.  Dixon,  M.  D.,  in  the  Chair. 
Twenty-six  persons  present. 

A  p8per  entitled  "The  Bones,  Muscles  and   Teeth  of  Taruiu 
fusco-manuB,"  by  Harrison  Allen,  was  presented  for  publication. 

November  17. 
The  Prewdent,  Samuel  G.  Dixom,  M.  D.,  in  the  Chair. 
One  hundred  and  nine  persons  present. 

Mr.  Edwin  8.  Balch  read  a  paper  entitled  "  Ice  Caves  end  the 
Causes  of  Subterranean  Ice,"  (No  abrtract.) 


NOVEUBEK  24. 
The  President.  Samuel  G.  Dixon,  M.  D., 

Thirty-seven  persons  presenl. 
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VEW  SPECIES  OF  FBESH  WATER  HOLLTJSKS  FROM  SOUTH  AlCERICA. 

BY  HENRY   A.  PIIiiBRY. 

The  forms  described  below  were  encountered  in  the  course  of 
identifying  a  series  of  mollusks  collected  by  Dr.  Wm.  H.  Rush,  U. 
S.  N.,  in  Uruguay  and  Argentina,  a  list  of  which  will  be  found  in 
The  Nautilus  for  November  of  this  year.  To  the  forms  collected  by 
Dr.  Sush  have  been  added  several  others,  apparently  undescribed, 
from  the  collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia. 

To  the  above-mentioned  paper  in  The  Nautilus  the  reader  is  re- 
ferred for  some  account  of  the  localities  represented  by  specimens 
here  described,  and  for  notes  on  the  species  associated  with  them. 

CHILINID^. 

<nimiia  Ruihii  n.  sp.    PI.  XXVI,  figs.  6,  7. 

Shell  oval,  strong,  yellowish-olivaceous  with  five  girdles  of  dusky, 
narrow  spots  alternating  with  lighter  ones.  Spire  produced,  ter- 
raced, but  flat-topped,  the  whorls  strongly  keeled  around  the  shoul- 
der, flat  above  the  keel.  Aperture  long-ovate,  white  with  chestnut 
spots  inside ;  outer  lip  thin ;  columellar  lip  white,  callous,  with  a 
strong,  acute  entering  fold  at  the  root,  and  a  very  inconspicuous  fold 
in  the  middle ;  the  parietal  wall  with  a  strong  entering  fold  which 
is  abrupt  below,  and  filled  in  above  with  a  heavy  callus. 

Alt.  16,  diam.  10}  mm.;  alt.  of  aperture  12  mm. 

Uruguay  River  at  Fray  Bentos  (Dr.  Rush  !). 

The  conspicuously  angular  spire  is  a  peculiar  feature  of  this  shell. 
The  apex  is  considerably  eroded,  so  that  the  number  of  whorls  can- 
not be  stated. 

LIMN^ID^. 
Planorbii  oastaneoniteni  Pilsbry  k  Vanatta,  n.  sp.    PI.  XX VII,  figs.  10, 11, 12. 

Shell  thin,  chestnut  brown,  very  smooth  and  glossy ;  growth-striae 
light ;  right  and  left  sides  showing  4  whorls,  about  equally  and 
quite  shallowly  concave;  spire  on  right  side  less  than  half  the 
diameter  of  shell,  inner  1  i  whorls  more  sunken  ;  spire  on  left  side 
decidedly  wider  than  on  the  right.     Last  whorl  wide  on  the  right. 
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narrow  on  the  left  side,  the  periphery  very  obtusely  angular  near 
the  left  eide.  Aperture  quite  oblique,  cordate,  the  peristome  thin 
and  fragile,  produced  forward  on  the  right  side. 

Alt.  1-7.  diam.  7  mm. 

Ponds  and  small  streams  near  Maldonado,  Uruguay  (Dr.  Kusb  [). 

Compared  with  P.  heloicut  d'Orb.,  this  species  is  flatter  and  more 
glossy,  has  the  spire  much  narrower  on  the  right  side,  the  outer 
whorl  wider   and  less  cylindrical ;   the  color  is  darker  and  the 
periphery  rounded -angular. 
PlmDorbii  hataroplaani  Pilabr;  A  TuDRtta,  d.  >p.    PL  XXVI,  flgt.  1,  i,  3. 

Shell  moderately  solid,  corn eoue- white,  rather  opaque,  the  surface 
with  fine,  close  growth-linea ;  earlier  whorls  rather  deeply  and 
about  equally  sunken  on  the  two  sides ;  convex,  and  strongly  angu- 
lar  or  keeled  in  the  middle,  on  the  right  side  ;  periphery  conspicu- 
ously carinated  on  the  left  side,  which  is  shallowly  vortex -shaped, 
the  whorls  nearly  flat.  Last  whorl  slightly  wider  on  the  right  than 
on  the  left  side.  Whorls  3},  all  visible  on  both  sides,  the  last  wider 
than  the  spire.  Aperture  very  oblique,  rounded-pentagonal,  the 
right  margin  produced  forward. 

Alt.  4i,  greatest  diam.  11),  leaser  8}  mm. ;  oblique  alt.  of  aper- 
ture 6i,  diam.  4  mm. 

Lake  Titicaca  (A.  Agassiz !).  Types  No.  69,646,  collection  of 
the  Academy  of  Natural  Sciences  of  Philadelphia. 

This  remarkable  species  is  totally  unlike  P.  tilicacentit  Cless.,'  P. 
montanut  d'Orbigny'  and  P.  andicola  d'Orbigny,*  species  already 
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Binooth  in  the  middle,  finely,  irregularly  striate  at  the  ends  and 
basal  margin.  Green,  duskier  above,  with  narrow,  widely  spaced 
and  inconspicuous  blackish  rays,  the  eroded  beaks  deep  purple. 
Interior  deep  purple,  clouded  with  whitish  purple  within  the  pallia! 
line,  the  teeth  of  the  same  light  tint.  Pallial  line  with  a  short  triangu- 
lar sinus  ;  right  valve  with  three  divergent  cardinal  teeth,  median  and 
posterior  teeth  bifid  at  tip ;  median  tooth  wide,  anterior  and  poste- 
rior teeth  long  and  oblique ;  left  valve  with  three  cardinals,  the 
median  bifid  at  tip.  Laterals  crenulated,  long,  the  anterior  slightly 
curved,  posterior  straight ;  double  in  right,  single  in  left  valve. 

Length  32i,  alt.  27i,  diam.  15}  mm. 

Length  28,  alt.  24,  diam.  15  mm. 
t     La  Plata  River  above  Colon ia,  Uruguay  (Dr.  Rush). 

Larger  and  more  triangular  than  C.  limam.  The  lateral  teeth 
are  unusually  long,  and  the  cardinals  widely  divergent. 

MXJTELID^. 

Olabarii  latomErgiiifttni  Lea  var.  felix  n.  t.    PI.  XXVI,  fig.  8. 

Similar  in  form  to  Anodonta  latomarginata  Lea,  but  epidermic 
light  yellowish-green,  closely  painted  with  short  radiating  dichoto- 
mous  or  simple  lines  or  narrow  V's  of  green,  and  two  green  rays  on 
the  posterior  slope.  Interior  pale  pink  within  pallial  line,  prismatic 
border  faint  olive  buff.  Some  black  zig-zags  along  pallial  line  or 
outlining  muscle  impressions. 

Length  53,  alt.  38,  diam.  20 }  mm. 

Length  49,  alt.  35,  diam.  18  mm. 

Colonia,  Uruguay  (Dr.  Rush). 

Olabarii  trapeiialii  var.  oygneiformii  n.  v.    PI.  XXVI,  figs.  4,  5. 

Shell  similar  to  some  forms  of  Anodonta  cygnea,  such  as  that  fig- 
ured by  Rossmassler,  Iconogr.,  I,  fig.  280,  in  the  elongate  form,  long 
and  up-curved  posterior  end,  but  hinge-line  straight  and  produced  in 
a  small  wing  anteriorly,  terminating  angularly.  Very  thin  and 
fragile,  even  in  specimens  14  cm.  long.  Green  and  smooth  in  mid- 
dle, blackish  and  roughened  at  ends  and  basal  margin  ;  nacre  blue- 
white,  iridescent,  dark-stained  in  the  cavity  more  or  less,  and  often 
with  some  zig-zag  blackish  markings  around  the  muscles. 

Length  142,  alt.  75,  diam.  36  cm. ;  alt.  52-63  %,  diam.  26  %  of 
length. 

More  compressed  than  G,  riograndeums  Iher.,  with  the  hinge-line 
more  angular  at  the  ends  and  the  posterior  end  peculiarly  up- 

37 
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Gurred,  as  in  certain  middle  European  forme  of  ^.  esffnea.  The 
Bpecimeiu  are  also  eren  thinner  than  ezamplee  of  rxograndenait  be- 
fore me,  of  equal  size. 

Pond  and  a  small  creek  near  Maldonado,  Uruguay  (Dr.  Rush). 

The  di&rences  between  this  form  and  typical  trapetialu  are  mani- 
fest when  we  compare  the  typical  Sgurea  of  the  Utter  in  Encyd. 
M£th.,pl.  205,  which  agree  perfectly  with  spedmens  before  me.  The 
divergence  between  the  several  geographic  races  of  0.  frapsna/u^ 
such  as  riograndcntw,  exoHcut  and  eygneiformis  render  it  neoeeaary, 
in  my  opinion,  to  rec(^ize  these  as  of  Bubspedfic  rank.  The  ex- 
treme "  lumpers "  do  not  seem  to  understand  that  if  evolution  of 
species  by  divergence  is  granted,  "  subspecies  "  are  a  necessary  con- 
sequence, whether  we  distinguish  tbem  by  name  or  not.  Every 
pracUcal  20ol<^st  knows  that  they  exist,  and  are  neither  more  nor 
less  artificial  or  subjective  conceptions  than  "  species ; "  and  it 
aeems  a  truer  method  to  recognize  certain  races  in  which  more  or 
less  definite  characters  are  correlated  with  geographic  range,  than 
to  lose  sight  of  the  difierences  induced  by  causes  acting  over  whole 
districts  or  river-systems  by  lumping  unlike  forms  under  "speciea" 
which  are  equally  with  subspecies,  arbitrary  groupings, 
eiabuis  Bimpioiilumi  n.  ip.    Pi.  XXVII,  Bg.  13. 

Shell  oblong-oval,  ventricose,  very  inequilateral,  thick,  solid  and 
heavy ;  greatest  diameter  about  in  the  middle ;  basal  margin  gaping 
from  the  anterior  extremity  nearly  two-thirds  the  distance  to  poste- 
rior end  ;  dorsal  margin  gaping  slightly  from  the  end  of  hingo  to 
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at  end  of  hinge  line,  and  connected  therewith  by  a  short  impression ; 
prismatic  layer  at  margins  of  valves  narrow  and  bluish-green. 

Length  14,  alt.  7*8,  diam.  5*4  cm. 

Length  14*5,  alt.  8*1,  diam.  5*6  cm. 

Rio  de  la  Plata.  Described  from  seven  specimens  in  the  collection 
of  the  Academy  of  Natural  Sciences  of  Philadelphia. 

This  species  is  named  in  honor  of  Mr.  Charles  Torrey  Simpson, 
whose  valuable  papers  upon  the  Unionidcd  have  been  of  great  ser- 
vice to  students  of  this  intricate  and  difficult  group. 

O.  Simpsonianus  belongs  to  the  group  of  0.  irapesialU  Lam.  It 
differs  from  typical  trapeaialU  (Encycl.  M6th.,  pi.  205)  in  being  oval 
rather  than  subtriangular ;  the  beaks  are  far  less  inflated,  low  and 
wide ;  the  nacre  is  peculiarly  pearly,  having  the  luster  of  that  of 
the  pearl  oyster ;  the  hinge  line  is  more  nearly  parallel  with  the 
basal  margin  and  is  far  longer  in  proportion  to  the  length  of  the 
shell ;  the  posterior  large  muscle-scar  is  close  to  the  sinus  at  end  of 
hinge-line,  not  distant  from  it  as  in  trapesialit ;  the  foot  protractor 
scar  is  of  a  very  different  shape.  Finally,  the  shell,  while  smaller, 
is  much  more  ponderous  and  thick  than  trapeaialis.  Well-grown 
specimens  of  trapesialia  measure  19  cm.  long,  and  are  thinner  than 
Simpsonianiis  14  cm.  in  length. 

Anodon  penicillatus  Gray^  apparently  resembles  this  species  in 
the  internal  markings  (which  are  common  to  many  species  of  Gla- 
baris),  but  it  is  described  as  **Antic€  subcompressa,  rotundata,  tub' 
graeili"  terms  applying  well  to  some  forms  of  O.  trapesudia  var. 
exaUcua. 

The  great  solidity  of  the  shell  for  a  Olabaris  will  separate  the 
species  from  0,  trapesxalia  var.  exoticua  Lam.  and  var.  riogranden' 
ms  V.  Iher.  It  resembles  Q,  Forbesianus  Lea  in  the  thickness  of  the 
shell,  but  is  more  oblong,  with  longer  hinge-line,  wider  beaks, 
differently  shaped  protractor  pedis  scar,  and  wider  ventral  gape. 

*Proc.  Zool.  See.  Lend.,  1834,  p.  67. 
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Deceubeb  1. 
The  Praeident,  Sahcbl  O.  Dixom,  M.  D.,  in  the  Chair. 
Thirty-seven  persoDS  preaent. 

Decekbbh  8. 
The  Preddent,  Sahdel  G.  Dixon,  JA.  D.,  in  the  Chair. 
Twenty-Mven  persons  present. 


15. 

Mr.  Charles  Morris  in  the  Cbur. 
Twenty-fire  persons  present. 


December  22. 
The  Prendent,  Samuel  G.  Dizoir,  M.  D.,  in  the  Chair. 
Thirty-one  persons  present. 

The  death  of  Auguste  Louis  Brot,  a  Correspondent,  August  30, 
vaa  announced. 
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OBOLOOT  OF  THE  XUSBEL-BEABINO  CLAT8  OF  FISH-HOUSE, 

NEW  JERSET. 

BY  HENRY  A.  PILSBRY. 

The  deposit  containiDg  fresh-water  mussels  of  the  genera  Unio 
and  Anodontaf  situated  at  Fish-house,  Camden  County,  New  Jersey, 
on  the  Delaware  River,  about  5  miles  north  of  Camden,  was  first 
noticed,  so  far  as  we  know,  by  Professor  E.  D.  Cope,  who  placed  a 
series  of  the  fossil  Untonidcd  in  the  hands  of  Dr.  Isaac  Lea  for  de- 
scription^ in  1868.  In  Dr.  Lea's  paper  the  bed  containing  these  re- 
mains is  said  to  be  '*  subordinate  to  the  Green  Sand  ^  *  *  * 
belonging  to  that  portion  of  the  cretaceous  group  which  furnished 
*    *    *    *    Hadrosaurua  Foulkii  Leidy,"  etc' 

The  species  of  Unionidce,  twelve  in  number,  were  fully  redescribed 
and  illustrated  in  1886  by  Professor  R.  P.  Whitfield,'  who,  relying 
upon  the  above  statement  in  Dr.  Lea's  paper,  considers  the  deposit 
as  '*  from  near  the  base  of  the  Cretaceous  series  of  the  State."  Pro- 
fessor  E.  D.  Cope,*  in  a  brief  consideration  of  "  The  Fresh-water 
Clays  of  the  Pea  Shore,"  in  1869,  gave  an  excellent  section  of  the 
beds,  which  may  be  consulted  with  advantage  in  connection  with 
the  present  communication.  He  held  that  they  were  "  much  later  " 
than  the  Cretaceous,  and,  in  fact.  Pliocene ;  basing  this  conclusion 
largely  upon  the  finding  of  a  large  part  of  the  cranium  of  a  horse 
believed  to  be  Equua  fratemua  Leidy.  The  late  H.  Carvill  Lewis, 
on  the  contrary,  held  the  Fish-house  clay  to  be  ''of  interglacial 
age," '  and  this  estimate  of  the  age  of  the  deposit  is  shared  by  Dr. 
C.  A.  White,'  who  considers  the  fossils  as  of  post-Tertiary  date. 
This  is  also,  I  believe,  the  opinion  of  most  Philadelphia  geologists 
who  have  recently  examined  the  subject. 

JTi     I  I  -       -    -  - ^1  I » 

>Proc.  Acad.  Nat.  Sci.  Phila.,  1868,  p.  162. 

'  It  is  difficult  to  accoant  for  this  statement,  which  finds  no  jastification  in 
the  stratigraphj  of  the  region  in  question,  so  far  as  I  can  see. 

'  Brachiopoda  and  Lamellibranchiata  of  the  Baritan  Clays  and  Green  Sand 
Marls  of  New  Jersey,  pp.  243-252. 

*  Trans.  Amer.  Philos.  Soc,  XIV,  N.  Ser.,  pp.  249,  260. 

*  Professor  Lewis  did  not,  I  believe,  formaJIy  pabUsh  this  view,  bot  taught 
it  in  his  lectures  at  the  Academy  of  Natoral  Saeooes  of  Philaddphia,  ^jnop- 
set  of  which  were  published  in  the  "  Pablio  Ledger/'  Aj^-Joiie^  1884.  Tm 
above  q  notation  is  from  one  of  these  newmper  rqwrta. 

*  A  Beview  of  the  Non-Marine  Fossil  MoUiisoa  of  Koitfc  1 
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The  view  that  the  Fish-house  cla^  is  of  Pleistocene  ag«  is  materiall7 
atreugthened  by  the  discovery  therein  of  several  horse  teeth  by  Mr. 
Lewis  Woolmau,  and  by  the  recognition  of  the  identity  of  at  least  a 
portion  of  the  Vhionida  with  living  species,  a  subject  referred  to 
below. 

The  fosNla  occur  only  in  a  layer  of  black  clay,  which  is  used,  for 
brick  and  tile  making.  This  deposit  is  capped  by  a  layer  of  coarse 
sand.  Under  the  black  clay  is  a  much  thinner  stratum  of  yellow 
or  reddish  clay,  containing  considerable  sand  and  deeply  stained 
with  iron  oxide.  Below  this  stratum,  which  is  about  two  feet  thick 
where  observed,  there  is  coarse  gravelly  sand,  which  forms  the  foun- 
dation of  the  superimposed  clays.  This  sand  deposit  is  of  consider- 
able thickness,  and  the  various  sections  exposed  show  it  to  be  dis- 

_^ _--_-.—  =3_-^   tinctly  stratified,  the  strata  being  obliquely 

'.^  ~    ~    '  .    laminated,  as  shown  in  the  annexed  dia- 

-h;  gram.      The  character  of  these  strata  is 

^ '-.'  completely  that  of  arenaceous  depouts  in 

^'  river-beds.      So  far  as  I  know,  such  a 

disposition    of  the  materials  is  not  pro- 
'■"'■  l-  duced  by  any  other  means.     No  such 

ObUqoelylambatedrtrrta.  stratification  and  oblique  lamination  is 
to  be  seen  in  the  coarse  sand  at  the  summit  of  the  clays.  This 
difference  indicates  a  diverse  origin  for  tbe  two  deposits.  In  the 
0[dnion  of  the  writer,  the  peculiarities  of  the  Fish-house  clays  may 
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partial  isolatiou.  Further  separation  of  the  slough  from  the  stream 
is  effected  by  the  growth  of  willows  and  other  vegetation  upon  the 
alluvial  ridge  at  its  head,  which  rapidly  gains  in  height  by  the  debris 
collected  thereby.  The  lagoon  of  quiet  water  thus  formed  is  a  very 
favorable  station  for  molluscan  and  other  aquatic  life,  sedentary 
animals,  or  those  of  weak  locomotive  powers  becoming  far  more 
numerous  than  in  the  active  current  of  the  parent  stream.  Such  a 
lagoon  thus  gradually  fills  up  with  fine  mud  partly  composed  of  or- 
ganic material.  In  the  case  under  consideration,  the  black  clay 
represents  this  period.  During  this  time  the  mussels  flourished  in 
the  still  water.  Finally  the  lagoon  or  *'  slough  "  became  dry  land, 
this  being  the  ordinary  result  of  the  process. 

The  naiad  fauna  of  the  Fish-house  deposit  is  precisely  similar  in 
general  character  to  that  of  the  "  sloughs  "  of  the  Mississippi  Siver 
to-day. 

The  cap  of  sand  upon  the  black  clay  may  be  regarded  as  a  later 
deposition  of  more  general  geographic  distribution,  while  the  forma- 
tions it  overlies  in  this  place  are  believed  to  be  the  result  of  strictly 
local  causes,  and  antedating  by  a  lapse  of  time,  greater  or  less  in 
duration,  the  overlying  gravels. 

As  to  the  fossils  themselves,  it  must  be  admitted  that  their  diver- 
gence from  living  forms  is  very  slight  in  most  cases — a  fact  which 
Dr.  Lea  significantly  indicated  by  his  choice  of  specific  names. 
Some  of  the  species  are  really  not  distinguishable  from  modern  shells. 
Thus  Unio  nastUoides  has  no  characters  which  can  not  be  readily 
paralleled  in  the  living  Unio  nasuhis  or  fisheriamia,  Anodonta  cor- 
pulentoides  is  equally  indistinguishable  from  A.  corpulenta.  The  ab- 
solute counterpart  of  Unio  radiatoides  may  be  selected  from  any 
collection  of  U  radiatuSy  and  so  on.  The  remarkable  feature  of  the 
series  of  fossil  forms  is  that  certain  of  them  have  no  modern  repre- 
sentatives in  the  Atlantic  drainage  south  of  the  Great  Lake  and  St. 
Lawrence  system.  The  following  "  species  "  exemplify  this  state- 
ment :  U  ligamentinoides,  alatoides,  prceanodontoideSy  rectoides,  Ano- 
donta grandioides  and  corpxdenioides.  Although  the  affinities  of 
some  of  these  may  have  been  wrongly  estimated,  owing  to  imperfec- 
tion of  the  specimens,  still  a  portion  of  them  unquestionably  bears 
out  the  relationships  affirmed  by  Dr.  Lea.  The  majority  of  these 
species  foreign  to  the  modern  Atlantic  drainage  have  their  living 
allies  in,  or  are  identical  with,  species  of  the  Great  Lake  system,  ex- 
tending also  into  the  northern  Mississippi  drainage  in  which,  more- 
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over,  they  are  better  developed.  Still,  the  characteristic  Miseieeippi 
Biver  types  of  Vnionida  are  not  represented  in  the  Fiah-house  &una. 
Kooe  of  the  triangular  or  round  Unios  with  heavy  teeth  are  fonnd ; 
no  memher  of  the  great  tuberculate  or  plicat«  groups  occur.  The 
Fiah-houK  fauna  ie  therefore  to  be  aaaimilated  rather  with  the  Oreat 
Lake  Byatem  than  with  the  Miniasippi  or  Ohio  drain^ee.  The  spe- 
cies probably  found  their  way  into  the  Atlantic  system  in  New 
York  State,  where  the  Lake  and  Atlantic  waters  are  in  close  prox- 
imity. They  may  then  have  become  extinct  on  the  Atlantic  slope 
during  the  glacial  period  when  the  rivers  north  of  Delaware  Bay 
were  so  profoundly  affected.' 

(Summary. — ^The  writer  has  attempted  to  show  (1)  that  the  Fish- 
house  clay  is  a  Plostocene  deposit,  as  held  by  Jjems,  White  and 
some  others,  not  belonging  to  the  Cretaceous  or  Tertiary  as  Lea, 
Whitfield  and  other  geologists  have  claimed ;  (2)  that  it  is  either 
interglacial  or  pr^lacial,  and  probably  the  latter ;  (3)  that  it 
is  purely  local  and  fluviatile ;  aud  (4)  that  the  structure  of  the 
sand  underlying  the  clay,  now  first  raade  known,  gives  a  clue  to  the 
true  explanation  of  the  several  geologic  features  of  the  deposit. 

The  position  of  this  deposit  in  the  post-Pliocene  series  is  one  of 
some  difficulty,  but  materials  bearing  upon  the  question  are  not 
wanting.  We  know  that  the  immediately  post-glacial  mollusk  fauna 
of  New  Jersey  was  similar  to  the  modern,  except  that  it  contained 
forms  of  more  northern  distribution ;  but  there  were  no  distinctively 
truna-.A.Ileglieiiiaii  typei-  such  ae  the  Fisb-house  beds  contain.'     The 
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The  following  annual  reports  were  read  and  referred  to  the  Pub- 
lication Committee : — 

REPORT  OF  THE  RECORDING  SECRETARY. 

The  average  attendance  at  the  meetings  of  the  Academy  during 
the  past  year,  from  December  1,  1895,  to  November  30, 1896,  was 
forty.  Verbal  communications  were  made  by  Messrs.  Woolman, 
Groldsmithy  Rand,  Mercer,  Brinton,  Sharp,  Vaux,  Heilprin,  Cope, 
Chapman,  Allen,  Pilsbry,  Carter,  Keeley,  Lyman,  Holman,  Sangree, 
Egbert,  Sommerville,  Dixon,  Leeds,  Stokes,  Campbell,  Wistar,  A. 
P.  Brown,  Willcox,  Frazer,  Morris,  Skinner,  A.  E.  Brown,  Rother- 
mel,  Henry,  Leonard,  Morsell,  DoUey,  A.  D.  Smith,  Rhoads,  Stone, 
Fox,  Reese,  Ball,  Horn,  McCook,  Seiss,  Calvert,  Balch,  Hamilton, 
Richardson  and  Miss  Bascom.  Those  that  were  reported  by  their 
authors  were  published  in  the  Proceedings. 

Six  hundred  and  nine  pages  of  the  Proceedings,  illustrated  by  23 
plates,  and  297  pages  of  the  Journal,  with  53  plates,  forming  Parts 
III  and  IV  of  the  tenth  volume,  have  been  issued.  We  are  indebted 
to  Mr.  Clarence  B.  Moore  for  the  illustrations  of  both  numbers. 

The  publication  of  the  Manual  of  Conchology  has  been  continued 
by  the  Conchological  Section.  During  the  year  Parts  63,  64  and 
64a  of  the  1st  Series  (Marine  Univalves),  and  Parts  39  and  40  of 
the  2d  Series  (Pulmonata)  have  been  issued.  The  former  consists  of 
157  pages  illustrated  by  44  plates,  and  the  latter  121  pages  illus- 
trated by  27  plates.  The  first  parts  of  Vols.  XVII  and  XI  respect- 
ively of  the  two  series  are  now  in  press.  The  expense  of  publication 
of  the  Manual,  copiously  illustrated  as  it  is  with  colored  plates,  is  so 
great  that  the  Section  would  be  unable  to  continue  it  were  it  not  for 
the  support  received  from  conchologists  throughout  the  world. 

The  Entomological  Section  and  the  American  Entomological  So- 
ciety have  published,  during  the  same  period,  288  pages  and  7  plates 
of  the  Entomological  News  and  386  pages  and  11  plates  of  the 
Transaelions, 

This  makes  a  total  of  1,858  pages  and  165  plates  issued  under  the 
auspices  of  the  Academy  since  the  first  of  last  December. 

Forty  papers  have  been  presented  for  publication,  as  follows : — 
H.  A.  Pilsbry,  5 ;  Harrison  Allen,  M.  D.,  3  ;  Samuel  N.  Rhoads,  3 ; 
Edw.  D.  Cope,  3 ;  Ida  A.  Keller,  2  ;  Wm.  J.  Fox,  2 ;  R.  W.  Bhu- 
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feldt,  M.  D.,  2  ;  H.  A.  Pilsbry  and  E.  G.  Vanatta,  2 ;  E.  L.  Green,  1 ; 
Witmer  Stone,  1 ;  Tbeo.  Holm,  1 ;  Thomas  Meehan,  I ;  Amoa  P. 
Brown,  1  ;  0.  F.  Cook,  1 ;  J.  C.  Hartzell,  Jr.,  1 ;  Fredk.  P.  Henrj, 
M.  D.,  1 ;  Chaa.  8.  Dolley,  M.  D.,  1 ;  Frank  C.  Baker,  1 ;  Clouderfey 
Rutter,  1 ;  D.  8.  Jordan  and  Cloudealey  Butter,  1 ;  Wm.  H.  DaU,  1 ; 
J.  B.  Ellis  and  B.  M.  Everbart,  1 ;  Gilbert  D.  Harris,  1 ;  S.  N. 
Rhoads  and  H.  A.  Pilsbry,  1 ;  Charles  Morris,  1 ;  Edw.  S.  Balcb,  1. 
Four  of  these  have  been  returned  to  the  autbora,  tno  have  been 
withdrawn,  four  are  held  for  publication  next  year,  and  the  others 
have  beeo  issued  in  the  current  volume  of  the  Proceeding$.  Id  view 
of  the  occasional  appearance  in  newspapers  of  commuDicstions 
offered  to  the  Academy,  on  the  recommendation  of  the  Publication 
Committee  a  resolution  was  adopted  declining  to  print  papers  of 
which  more  than  a  brief  abstract  had  appeared  elsewhere  than  in  the 
publications  of  the  society. 

Thirty-five  members  and  two  correapon dents  have  been  elected. 
The  deaths  of  thirteen  members  and  ten  correspondents  have  been 
reported,  and  the  resignations  of  ten  members  have  been  accepted,  as 
follows  ;  8.  Emlen  Meigs,  Atmesley  R.  Govett,  Eugene  Delano,  John 
C.  Sims,  Jos.  C.  Harrison,  Francis  B.  Beeves,  Tbeo.  Presser,  James 
Y.  McAllister,  Frank  T.  Patterson  and  Adele  M.  Fields  leaving  a 
gain  of  twelve  members  during  the  year. 

The  contributors  to  the  Building  Fund  having  made  their  final 
report  setting  forth  the  completion  of  the  new  lecture-ball  and 
1  building,  the  espeiidilure  of  tlie  Cuud  aud  tlie  discontinu- 
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In  response  to  an  invitation,  Dr.  Charles  S.  Dollej  was  requested 
to  contribute  to  the  proceedings  of  the  Congr^  International  de 
Pdches  Maritimes  at  Yille  des  Sables  d'  Olonne. 

The  report  of  the  Committee  on  the  Hayden  Memorial  Award 
conferring  the  recognition  for  1896  on  Prof.  Giovanni  Capellini,  hav- 
ing been  adopted,  the  medal  and  interest  on  the  fund  were  forwarded 
to  the  distinguished  geologist  through  the  Italian  Consul,  and  their 
receipt  has  been  duly  acknowledged. 

An  important  addition  to  the  educational  facilities  of  the  Acad- 
emy was  formally  provided  for  by  the  adoption  of  the  following 
resolution,  June  30 : — 

Besolved,  That  the  Committee  on  Instruction  and  Lectures  of  the 
Academy  be  authorized  to  cooperate  with  the  Ludwick  Institute  in 
the  delivery  of  free  courses  of  lectures  on  the  natural  sciences,  pri- 
marily to  the  teachers  in  schools,  and  that  the  Academy  expresses 
its  satisfaction  with  the  plan  proposed  by  the  Institute  for  the  ad- 
vancement of  public  education. 

A  resolution  was  adopted  December  24, 1895,  empowering  the 
President  to  designate  annually  two  members  of  the  Academy  to  the 
electors  of  the  Wistar  Institute  of  Anatomy  and  Biology  to  serve  as 
managers  of  the  Institute  under  the  deed  of  endowment  until  their 
successors  shall  have  been  appointed. 

A  resolution  urging  the  Commissioner  of  City  Property  to  take 
timely  measures  for  the  extermination  of  the  tussock  moth  from 
squares  and  city  trees  was  adopted,  and  the  subject  referred  to  a 
committee  of  entomologists  who  drew  up  and  submitted  to  the 
Commissioner  a  set  of  suggestions  which,  if  carried  out,  would  un- 
doubtedly effect  the  very  desirable  object  contemplated. 

The  Academy's  attention  having  been  called  to  a  bill  before 
Congress  for  the  prevention  of  vivisection,  a  series  of  resolutions  pre- 
pared by  a  Committee  consisting  of  Messrs.  Cope,  Sharp  and  H.  F. 
Moore,  deprecating  its  adoption,  was  ordered  to  be  sent  to  Washing- 
ton as  an  expression  of  the  Academy's  views  on  the  subject. 

The  fourth  Tuesday  of  each  month  has  been  assigned  to  the 
Anthropological  Section  for  cooperation  with  the  meetings  of  the 
Academy. 

All  of  which  is  respectfully  submitted. 

Edw.  J.  Nolan, 
Recording  Secretary, 
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REPORT  OF  THE  CORRESPONDING  SECRETARY. 

The  Corresponding  Secretary  respectfully  reports  that  during  the 
past  year,  commeQcing  December  1, 1895,  there  have  been  received 
from  eighty-seven  societies,  museums,  libraries,  etc,  one  hundred 
and  eighty-two  acknowledgements  of  the  receipt  of  the  publicatiou 
of  the  Academy  ;  and  from  forty-five  sodeties,  libraries,  etc.,  fifty- 
seven  notices  that  their  publications  have  been  forwarded  to  the 
Academy,  together  with  eighteen  applicaUons  to  exchange  publi- 
catioUB  for  Reports,  Proceedings,  etc.,  and  asking  fgr  mlsaitig  num- 
bers of  the  publications  of  the  Academy. 

Twenty-five  letters  on  various  subjects  have  bean  received,  and 
twenty-six  written.  Twenty-one  circulara  and  invitations  extended 
to  the  Academy  to  participate  in  Congresses  or  meetings,  and  an- 
nouncemente  of  the  deaths  of  scientific  men  have  been  recwved 
and,  when  Deoessary,  acknowledged. 

During  the  year  two  correspondents  have  been  elected  and  notified. 

The  deaths  of  the  following  correspondents  have  been  reported : — 

M.  8.  Bebb,  of  Rockford,  Illinois,  elected  in  1881,  died  December 
5, 1895. 

Don  Antonio  del  Castillo,  of  Mexico,  elected  1674,  died  October 
27, 1895. 

Prof.  Gabriel  Auguste  Daubr^  of  Paris,  France,  elected  1884, 
died  May  29, 1896. 

George  Edward  Dobson,  of  London,  England,  elected  1884,  died 
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The  additions  to  the  library  of  the  Academy  since  the  last  of  Kot- 
«mber,  1895,  have  numbered  5,372,  of  which  4,357  are  pamphlets  and 
parts  of  periodicals,  985  volumes,  22  maps  and  8  photographs. 

They  have  been  received  from  the  following  sources : — 


Societies, 

I.  V.  Williarasom  Fund, 

Editors, 

Authors, 

U.  S.  Dept.  of  Agriculture 
J.  A.  Meigs  Fund,  .     . 
U.  S.  Dept.  of  the  Interior 
PennsylvaniaState  Library 
Geological  Surv.  of  Sweden 
Charles  P.  Perot,     .     . 
H.  A.  Pilsbry,     .     .     . 
Wilson  Fund,      .     .     . 
CSomit^  Geologique  Russe 
Ministry  of  Public  Works 

France, 

Thomas  Meehau,  .  . 
U.  S.  Dept.  of  State,  . 
East  Indian  Government 
G^logical  Surv.  of  Canada 
Trustees  of  British  Museum 
U.  S.  Dept.  of  Labor,  . 
General  Appropriation, 
Geological  Survey  of  India 
Tennessee  State  Board  of 

Health, 

Department  of  Mines,  New 

South  Wales,  .     .     . 
Stewart  Culin,     .     .     . 
U.  S.  Treas.  Department 
Gal.  State  Mining  Bureau 
Geological  Survey  of  Mis 


soun. 


U.  S.  Fish  Commission, 

Benjamin  Sharp,     .     . 

Bentham    Trustees,    Kew 

Garden, 


2,899 

Conchological    Section    of 

1,140 

the  Academy, .... 

3 

1,084 

Chas.  E.  Smith,  .... 

2 

166 

Department  of  Agriculture, 

112 

Victoria, 

2 

62 

Geological  Comm.  Mexico, 

2 

45 

Geological  Survey  of  Ala- 

44 

bama,     

2 

85 

Geological  Survey  of  New 

84 

Jersey, 

2 

88 

Henry  C.  Cliapman,     .     . 

2 

16 

Rev.  Francis  Bamum, 

2 

15 

Secretary  of  State,  Mexico, 

2 

Secretary  of  Works,  Mex., 

2 

14 

U.  S.  War  Department,     . 

2 

18 

William  E.  Meehan,     .     . 

2 

12 

Wm.  J.  Fox, 

2 

11 

Messrs.  Appleton  &  Co.,    . 

10 

Messrs.  C.  E.  Howe  &  Co., 

10 

Cochin  Government,     .     . 

7 

F.  M.  Comstock,      .     .     . 

7 

Department    of  Mines, 

7 

Nova  Scotia,    .... 
Geological    and    Natural 

7 

History  Survey,  Minn., 
Geological  Survey  of  Iowa, 

7 

(Geological  Survey  of  Mis- 

6 

souri,     

6 

Geological  Survey  of  Penn- 

4 

sylvania,     

Geological  Survey  of  Rou- 

4 

mania, 

4 

Mrs.  John  Gilbert,  .     .     . 

3 

Guy  Hinsdale,     .... 
Angelo  Heilprin,     .     .     . 

3 

Harold  Wingate,     .     .     . 
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niinoie  State  Board  of  Ag- 
riculture,      

Beaj.  S.  Lyman,      .     .     . 

CyruH  H.  McConnack,     . 

Maiylaod  State  Weather 
Service, 

HaaeachuBetts  State  Board 
of  Agriculture,     .     .     . 

J.  C,  Morgan,       .... 

Metropolitan  Park  Com- 
miBsioD,   Masaachusettfi, 


These  acceuions  were  distributed  to  the  aeveral  departments  of 
the  library,  ae  foUowB: — 


Minister  of  Education,  On- 
tario  

Edw.  J.  Nolan,   .... 
South   African   Govem- 

Ofiological  Survey  of  Por- 
tugal  

U.  S.  Coast  and  Geodetic 
Survey, 

W.  H.  Hamed,  .... 


JoumalB, 

Geol<^, 

Botany, 

General  Natural  History,  . 

Agriculture, 

Anthropolc^y 

Voyagee  and  Travels,    .     . 
Anatomy  and  Physiology, 

Eitomology, 

Conchology, 

Encyclopedias,    .... 
Mammalogy, 


Omitholf^y, 
Mineral<^y, 
Physical  Science, 
Gec^aphy,    . 
Ichthyology,  . 
Medicine,  . 
Helm  i  nthology , 
Herpetology,  . 
Bibliography, 
Chemistry, 
Miscellaneous, 


1896.]  NATURAL  BOIENCBB  OF  PHILADELPHIA.  677 

Six  hundred  and  forty-nine  Tolumes  have  been  bound  and  sixty- 
nine  are  now  in  the  hands  of  the  binders.  This  does  not  half  com- 
plete the  work  on  the  accumulation  of  unbound  journals,  and  a 
much  more  liberal  appropriation  than  the  Academy  is  at  present 
able  to  make  is  necessary  to  place  the  remainder  of  this  most  im- 
portant section  of  the  library  in  good  working  condition. 

Renewed  effort  has  been  made,  as  the  several  sets  of  journals  have 
been  prepared  for  the  bindery,  to  obtain  a  supply  of  deficiencies.  In 
many  cases  the  replies  to  applications  have  been  gratifyingly  liberal, 
special  acknowledgment  being  due,  in  this  connection,  to  the  Im- 
perial Academy  of  Science  of  St.  Petersburg,  from  which  170  vol- 
umes, extending  back  to  1726,  and  not  heretofore  in  the  library  of 
the  Academy,  have  been  received. 

Important  additions  have  been  made  to  the  collection  of  lantern 
fllides,  the  formation  of  which  was  noted  last  year.  Dr.  Charles 
Schaeffer  has  given  163  ;  Dr.  Benjamin  Sharp,  36 ;  Wm.  Stevenson, 
12  ;  Silas  L.  Schumo,  3 ;  while  26  were  purchased,  making  the  en- 
tire collection  566. 

We  are  indebted  to  Mr.  William  E.  Haydock  for  a  fine  crayon 
portrait  of  Mr.  John  6.  Meigs,  whose  legacy  to  the  Academy  was 
recorded  in  my  last  annual  report. 

On  retiring  from  the  Presidency  at  the  expiration  of  his  four 
years  of  ofilce.  General  Isaac  J.  Wistar  contributed  his  portrait  in 
oil,  by  Vonnah,  to  the  gallery  of  Presidents,  thus  completing  a  col- 
lection of  much  value  and  interest. 

I  am  glad  to  again  acknowledge  the  efficient  services  of  my  as- 
sistant, Mr.  William  J.  Fox. 

Edw.  J.  Nolan, 

Librarian. 


REPORT  OF  THE  CURATORS. 

The  year  just  passed  is  especially  noteworthy  in  the  history  of  the 
Academy  on  account  of  the  opening  of  the  new  museum  building  to 
the  public.  It  has  been  impossible  to  prepare  the  entire  building 
for  exhibition  this  year ;  yet  it  was  considered  desirable  to  open  a 
portion  of  it  to  the  public  without  further  delay,  and,  in  accordance 
with  this  plan,  the  first  and  second  floors,  comprising  the  depart- 
ments of  Mineralogy,  Archseology  and  Mammalogy,  were  formally 
opened  October  20th  with  appropriate  ceremony. 
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Much  time  has  newsaarily  beeQ'coDsumed  in  arranging  and  label- 
Uog  the  oollectionB  in  their  oew  quarters.  In  addition  to  the  Wm. 
B.  Vauz  Collections,  repreaenting  Mineralogy  and  Archseolt^,  u>d 
the  Clarence  B.  Moore  Archaological  Collection,  which  were  ar- 
ranged on  the  firet  floor  of  the  new  building  daring  the  present  year, 
all  the  other  archssolo^cal  material  has  been  arranged  in  new  cases 
procured  for  its  reception,  the  majority  of  them  uniform  with  those 
containing  the  Moore  Collection.  Prof.  F.  W,  Putnam,  of  Cam- 
bridge, devoted  some  days  to  helping  us  in  the  general  arrangement 
and  clasidfioation  of  the  collections,  after  which  they  were  finally 
placed  and  labelled.  The  Peruvian  and  Egyptian  mum miee  were 
also  arranged  in  new  cases  and  displayed  on  this  floor. 

The  entire  collection  of  mammals  was  transferred  from  the  old 
building  to  the  second  floor  of  the  new  museum,  the  old  cases  being 
neceasarily  retained  in  use  until  new  and  more  suitable  ones  can  be 
substituted. 

The  series  of  mounted  mammals  is  now  displayed  in  a  thoroaghly 
systematic  manner  and  carefully  labelled,  with  the  families  and 
orders  indicated  in  each  case,  an  arrangement  that  was  quite  im- 
possible in  the  former  crowded  galleries.  Many  recently  mounted 
specimens  have  been  exhibited  for  the  first  time,  and  a  number  of 
badly  mounted  duplicate  specimens  have  been  removed  from  the 
cases  to  the  study-collection  of  skins.  Other  poorly  mounted  sped- 
mens  are  being  removed  as  fast  as  new  and  better  examples  can 
be  obtained.  In  this  way  the  inferior  work  of  the  old  time  tazider- 
mists  is  being  rapidly  replaced  by  the  life-like  nioiiuta  that  chai 
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tological  collectioos  to  much  better  advantage,  while  the  vacant 
space  under  the  south  gallery  has  been  partitioned  off  uniform  with 
the  Entomological  room,  to  furnish  apartments  for  the  Biological 
and  Geological  Sections.  Two  additional  commodious  rooms  have 
been  fitted  up  for  the  Botanical  Section  on  the  library  floor. 

During  the  year  the  cataloguing  of  the  mineral  collection  has 
been  continued,  and  a  series  of  minerals  from  Pennsylvania  and 
New  Jersey  selected  from  the  general  exhibit,  has  been  arranged  in 
the  department  of  local  natural  history. 

Work  on  the  invertebrate  fossils  has  been  mainly  confined  to  the 
Lea  Eocene  Collection.  Through  the  liberality  of  the  Rev.  L.  T. 
Chamberlain,  D.  D.  a  third  fine  case  has  been  procured  for 
the  display  of  the  collection,  and  Mr.  C.  W.  Johnson  has  been 
enabled  to  spend  much  time  in  arranging  and  labelling  the  speci- 
mens and  in  carrying  on  valuable  exchanges,  besides  making  a  short 
trip  to  the  Potomac  Valley,  where  a  large  collection  was  made. 

In  the  Department  of  Vertebrate  Palaeontology  a  valuable  addi- 
tion has  been  made  to  the  museum  by  the  final  arrangement  and 
labelling  of  the  Port  Kennedy  Collection.  Work  at  the  cave  has 
been  actively  and  successfully  pushed  forward  during  the  year  by 
Dr.  Dixon  and  Mr.  H.  C.  Mercer. 

Great  progress  has  also  been  made  in  cataloguing  and  renovating 
the  collection  of  birds,  so  that  this  work  is  rapidly  nearing  comple- 
tion. Many  valuable  additions  have  also  been  received,  especially 
to  the  Delaware  Valley  Ornithological  Collection  of  local  birds,  the 
increase  of  which  has  necessitated  the  addition  of  a  new  plate-glass 
case  for  its  accommodation.  Further  particulars  of  work  in  this 
department  will  be  found  in  the  report  of  the  Ornithological  Section. 

In  other  departments  the  work  has  been  mainly  restricted  to  cata- 
loguing and  arranging  the  large  additions  received  during  the  year, 
and  looking  after  the  general  condition  of  the  specimens,  which  is 
now  excellent. 

The  additions  to  the  museum  during  the  year  have  been  note- 
worthy. One  of  the  most  important  of  these  is  the  archaeolog- 
ical and  zoological  material  obtained  by  Dr.  Benjamin  Sharp  dur- 
ing a  cruise  along  the  coast  and  among  the  islands  of  Alaska  and 
Siberia  in  the  U.  S.  Revenue  Cutter  "  Bear,"  during  the  year 
1895.  Besides  fine  series  of  native  implements,  there  are  valuable  col- 
lections of  mollusks  and  birds,  and  a  Pacific  walrus  ;  also  three  fur 
seals,  which  now  make  one  of  the  most  attractive  groups  in  the  mu- 

38 
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seam.  Another,  and  oae  of  the  most  valuable  accessione,  is  a  seriee 
of  mammalB,  birda,  fiehee  and  reptiles  collected  id  Somali-l&nd  bj 
Dr.  A.  Donaldson  Smith  on  his  expedition  through  that  country. 

Valuable  collections  of  birds,  mollusks  and  plants  were  likewise 
obtuned  for  the  Academy  by  Mr.  Qeorg^  Russell  in  British  Guiaoa. 
Another  important  addition  is  the  collection  of  marine  invertebratea 
prepared  in  formaline  by  our  preparateur,  Mr.  F.  W.  Walmsley. 
Ifanjr  other  doDationa  have  been  received,  special  mention  of  which 
will  be  found  in  the  appended  list  of  accessions,  including  a  number 
of  rare  specimens  from  the  Zoological  Society  of  Philadelphia. 

The  variouB  collectioDs  under  the  care  of  special  conservaton 
have  received  careful  attention  during  the  year,  and  to  the  gentle- 
men who  have  rendered  this  important  service  the  Curators  would 
express  their  indebtedness — to  Messrs.  Thomas  Meehan  and  Steward- 
son  Brown  of  the  Botanical  Section  ;  Dr.  Henry  Skinner  of  the 
Entomolt^ical  Section,  and  William  W.  Jefferis,  Curator  of  the 
Wm.  8.  Vaux  Collections. 

Valuable  asustance  has  alao  been  rendered  in  various  departments 
of  the  museum  by  the  students  of  the  Jessup  Fund :  Miss  Helen  Hig- 
gina,  Miss  Jennie  Letson,  Messrs.  H.  W.  Fowler,  William  J.  Ger- 
hard,  E.  G.  Vanatta  and  S.  H.  Hamilton. 

Henbt  C.  Chapman, 

Chairman  of  the  CuratorB, 
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and  work  tables  will  be  at  the  dispofial  of  the  members,  and  it  is 
hoped  will  be  used  for  scientific  investigation. 
The  officers  of  the  Section  are  as  follows : — 


Director, 
Vvee-Direetor, 
TSrecaurer^ 
Camervaiar,  . 
Corresponding  Secretary 
Recorder, 


J.  Cheston  Morris,  M.  D. 

John  C.  Wilson. 

Chas.  P.  Perot. 

F.  J.  Keely. 

John  6.  Rothermel. 

M.  V.  Ball. 

M.  V.  Ball, 

Recorder, 


REPORT  OF  THE  CONCHOLOGICAL  SECTION. 

The  arrangement  of  the  conchological  collection  remains  substan- 
tiallj  as  reported  last  year,  want  of  space  preventing  the  progress 
of  the  systematic  rearrangement  in  the  exhibition  cases  of  the  families 
of  mollusks  studied  and  relabelled  during  the  year,  in  connection 
with  the  monographic  work  in  the  Manual  of  Conchology.  The 
remainder  of  the  Tectibranch  gastropods,  including  the  Aplymdce, 
Pleurobranchidce  and  Umbraculidce,  and  of  the  land  mollusks  a 
considerable  part  of  the  BulimulidoBt  have  been  revised  and  prepared 
for  arrangement  in  the  cases.  The  genus  Cerion  has  been  studied 
by  Mr.  Vanatta  and  the  Conservator,  and  the  collection  relabelled 
and  arranged  according  to  a  complete  catalogue  of  the  species  pub- 
Ibhed  in  the  Proceedings  of  the  Academy.  It  is  gratifying  to  state 
that  out  of  seventy  described  species  of  Cerion  we  are  in  possession 
of  all  but  seven,  and  have  extensive  series  of  most  of  the  species. 

A  portion  of  the  American  Slugs  have  been  studied,  and  large 
additions  to  the  collection  made ;  partial  results  being  given  in  a 
paper  published  by  the  Academy,  the  greater  part  of  this  work  be- 
ing due  to  Mr.  Yanatta's  industry. 

A  considerable  collection  of  mollusks  from  Uruguay  and  adjacent 
regions  has  been  received  from  Dr.  Wm.  H.  Rush,  U.  S.  N.,  com- 
prising many  species  new  to  the  collection,  and  about  twenty  new  to 
science. 

A  valuable  collection  of  Alaskan  mollusks,  made  by  Dr.  Benj. 
Sharp,  has  been  presented  to  the  Academy,  but  not  yet  wholly  de- 
termined. The  remainder  of  Prof.  Heilprin's  Bermuda  collection 
has  been  placed  in  the  cases,  and  with  what  we  already  had,  forms 
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probably  the  most  exteDsive  Beriee  of  Bermada  mollusks  in  anj 
museum. 

The  additions  to  our  series  of  American  molluska  have  been  very 
numerous,  the  most  extensive  accessions  being  Mr.  6.  N.  Rhoada, 
collectJonof  Tennessee  shells,  the  series  collected  by  Mr.  C.  W.  John- 
son and  the  Conservator  in  Florida  in  1894,  and  a  collection  of  marine 
forms  from  Fuget  Bound,  which  we  owe  to  the  Young  Naturalist's 
Society  of  Seattle,  Washington  ;  also,  a  large  series  of  the  recent  and 
poet-tertiary  mollusks  of  White  Pond,  New  Jersey,  collected  by  Mr. 
Rhoads  and  the  Conservator.  Eighty-three  persons,  a  list  of  whom 
is  given  in  the  record  of  additions  to  the  Museum,  have  contributed 
smaller  numbers  of  mollusks  to  the  collection. 

The  Conchological  Section  and  the  Academy  have  purchased  291 
species  new  to  the  collection  during  the  year. 

The  Officers  of  the  Section  are  as  follows: — 

Director Benjamin  Sharp,  M.  D. 

ViM-Diredar, John  Ford. 

Recorder  and  Librarian,  .    Edw.  J.  Nolan,  M.  I>. 

Correapondmg  Secretary,  .    Chas.  W.  Johnson. 

Treasurer, S.  Baymond  Roberts. 

Henry  A.  PiLasRY, 

Comervator. 

REPORT  OF  THE  ENTOMOLOGICAL  SECTION. 
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been  well  attended,  the  smallest  number  of  persons  present  at  anj 
meeting  being  eleven,  and  the  largest  seventeen.  The  scientific 
communications  have  been  of  interest  and  of  practical  value  in 
the  advancement  of  entomology. 

At  the  annual  meeting,  held  December  17th,  the  following  were 
elected  officers  to  serve  during  the  coming  year: — 

Direehr, George  H.  Horn. 

YieelHrector, C.  S.  Welles. 

Treasurer, C.  T.  Cresson. 

Oonaervator  and  Recorder,      .  Henry  Skinner. 

Secretary, W.  J.  Fox. 

DL  Lf  _j'      /^        '^^  f  C.  W.  Johnson. 

Fubheatvm  Committee,    .  .        .     i  ▼  ^^  ▼>•:!. 

( J.  H.  Hidings. 

Henry  Skinner, 

Recorder. 


REPORT  OF  THE  BOTANICAL  SECTION. 

The  Director  of  the  Botanical  Section  respectfully  reports  that  this 
department  of  the  Academy  is  in  a  prosperous  condition.  It  is  free 
from  debt,  and  has  a  small  surplus  in  its  treasury.  Meetings  have 
been  held  regularly  at  stated  times  when  many  matters  of  importance 
to  botanical  science  were  brought  forward  apd  discussed. 

The  progress  and  needs  of  the  herbarium  are  well  set  forth  in  the 
statement  of  the  Conservator,  Mr.  Stewardson  Brown,  which  is  sub* 
mitted  as  a  part  of  this  report.  It  is  hoped  that  the  Redfield  Mem- 
orial Herbarium  Fund,  efforts  to  enlarge  which  from  outside  sources 
have  been  held  in  abeyance  the  past  year,  may  soon  be  increased. 
The  income  from  this  should  be  immediately  available  to  aid  in 
securing  additional  collections,  while  the  principal  sum  is  growing 
so  as  to  secure  the  essential  services  of  a  Curator.  The  voluntary 
labors  of  Messrs.  Crawford,  Beringer,  Brown  and  Meehan,  in  arrang- 
ing the  herbarium  and  preparing  the  specimens  for  fastening  down, 
have  been  continuous  the  past  two  years.  It  will  take  some  five  or 
six  years,  at  the  same  rate  of  proceeding,  to  complete  the  task,  even 
if  no  additions  were  made  to  the  collection.  It  is  a  question  whether 
it  is  wise  to  depend  greatly  on  this  assistance,  and  it  is  earnestly 
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hoped  that  the  Redfield  Herbftrium  Memorial  Fund  maj  secure  the 
aotive  interest  of  the  Academy. 

The  officers  for  the  eDsuing  year  are:— 

DirodOT, Thoicaa  Ueehan. 

Vxee-Diretilw, Cbarlee  E.  Smith. 

Conterwitor  and  Treaturer,    .  StewardsoD  BrowD. 

BetMrdvr, Chas.  Bcbafler,  M.  D. 

Correipimding  Secretary,  .    Job.  Crawford. 

Thomas  Meehan, 

Director. 

Id  presenting  this  report  for  the  year  your  CoDservator  is  glad  to  be 
able  to  announce  that  the  work  ofpermanently  mounting  the  general 
herbarium  has  been  carried  on  steadily,  and  is  completed  nearly  to 
the  end  of  the  Compodtie,  which  should  be  a  matter  of  congratuU- 
tioD  to  all  those  interested  in  this  very  important  work. 

Such  an  advance  has  been  made  possible  through  the  untiring 
efforts  of  the  Director  of  the  Section,  Mr.  Thomas  Meehan,  who  has 
devoted  a  large  amount  of  hie  time  to  the  work  during  the  past 
yeor. 

Id  this  connection  the  Conaervator  wishes  to  acknowledge  the 
services  of  the  Assigtant  in  the  herbarium,  Mrs.  E.  F.  Hochgeeang, 
who  has  rendered  most  valuable  aid  in  mounting  and  redistributing 
the  plants,  fully  ten  thousand  sheets  having  been  handled  during 
the  year. 
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Idand  plants,  collected  in  1895  by  Mr.  A.  A.  Heller,  and  purchased 
for  the  herbarium ;  209  species  of  Mexican  Plants,  collected  by 
Prof.  O.  C.  Pringle,  and  purchased  for  the  herbarium ;  and  241 
species  of  Asia  Minor  Plants,  collected  by  Prof.  Bornmiiller,  and 
purchased  for  the  herbarium. 

The  attention  of  the  Academy  is  respectfully  called  to  the  fact  that 
the  825  species  purchased  during  the  past  year,  were  paid  for,  not 
from  the  funds  of  the  Section,  but  entirely  by  two  of  its  members. 
Many  very  desirable  collections  were  declined  on  account  of  the 
lack  of  funds;  this  is  particularly  to  be  regretted  as  regards  the 
plants  of  our  own  country,  in  which  we  are  in  many  cases  very  defi- 
cient. 

The  creation  of  a  fund  for  the  purchase  of  such  collections  is  im- 
mediately desirable. 

Since  the  last  report  the  Academy  has  placed  at  the  disposal  of 
the  Section  two  rooms  formerly  occupied  by  the  Department  of 
Entomology.  The  one  on  the  gallery  floor  has  been  partially  fitted 
up  as  a  work-room. 

The  room  on  the  library  floor,  which  it  is  designed  to  use  for  addi- 
tional herbarium  space,  has  not  as  yet  been  occupied  to  any  extent, 
owing  to  the  lack  of  funds  for  furnishing.  Additional  cases  for  the 
accommodation  of  the  herbarium  are,  however,  an  absolute  neces- 
sity, as  the  present  cases  are  crowded  to  an  extent  that  is  damaging 
to  the  specimens ;  it  is  therefore  earnestly  hoped,  that  before  the 
close  of  the  next  year,  this  most  pressing  need  will  have  been 
supplied. 

Respectfully  submitted, 

Stewardson  Brown, 

Conservator. 


REPORT  OF  THE  MINERALOGICAL  AND  GEOLOG- 
ICAL SECTION. 

Ten  meetings  of  the  Section  have  been  held  during  the  year,  with 
an  average  attendance  of  ten  members.  A  notable  addition  to  the 
facilities  of  the  Section  has  been  the  laboratory  erected  on  the  first 
floor  of  the  Museum  by  contributions  from  the  Section  and  its  indi- 
vidual members  and  from  the  Academy.  This  removes  a  serious 
difficulty  under  which  we  have  labored,  and  cannot  fail  to  fadlitate 
its  work. 
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Few  additions  hare  been  made  to  the  mineTal  collection  of  the 
Academy,  except  to  the  local  collection,  which  has  been  arranged  in 
part  and  dUpIajed  to  advantage.  It  seems  to  have  attracted  the 
attention  of  visitors.  It  is  hoped  that  this  collection  may  be  much 
increased  in  the  near  future,  and  that  ve  may  also  have  the  means 
of  displaying  a  representation  of  the  rocka  of  the  vicinity  of  Philadel- 
phia of  which  the  Academy  has  a  fair  supply,  while  there  haa  been 
promised  to  the  Section  for  the  Academy  a  very  lai^  and  nearly 
complete  series. 

Although  not  in  the  care  of  the  Section,  it  may  not  be  inoppor* 
tune  to  call  attention  to  the  William  6.  Vauz  Collection,  which  is 
now  displayed  to  advantage  in  the  new  building.  The  Conservator 
of  the  Section  holds  the  same  relation  to  this  collection,  and  to  him 
is  due  much  credit  for  its  condition.  As  he  accepts  no  salary  the 
entire  income  of  the  fund  has  been  applied  to  the  improvement  of 
the  collection.  During  the  year  many  valuable  specimens  have  been 
added  to  it.    The  officers  of  the  Bection  are : — 

Director, Theo.  D.  Rand. 

Vice-DiTecloT  and  Comervaior,  .  W.  W,  Jefferis. 

Seeorder, Chas.  Schafier. 

Treafurer, John  Ford. 

Respectfully  submitted, 

Theo.  D.  Band, 
Direetor. 
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These  specimens  aggregated  3,192,  and  all  of  them  have  been  care- 
fully labeled.  Besides  the  7,386  specimens  entered  on  the  rough 
catalogue,  1,980  entries  have  been  copied  into  the  permanent  cata- 
logue. 

The  groups  catalogued  during  the  year  comprised  all  the  remain- 
ing families  of  the  Picon  Passeres,  except  the  Trochilidas,  together 
with  the  Picari^e  and  Scansores.  The  exhibition  series  of  all  these 
funilies  has  been  remounted  except  the  Coccyges,  Psittaci  and 
Trochili,  so  that  it  will  be  an  easy  matter  to  complete  the  renova- 
tion of  the  ornithological  collection  during  the  ensuing  year. 

Owing  to  the  liberality  of  friends  of  the  Academy,  we  have  been 
enabled  to  procure  nineteen  air-tight  cases  for  the  reception  of  the 
study  series  of  skins  similar  to  those  already  in  use.  This  has  en- 
abled us  to  arrange  almost  all  the  unmounted  specimens  in  syste- 
matic order  in  the  Section-room  where  they  are  easily  accessible  to 
the  student. 

The  exhibition  series  of  Passeres,  Picarise,  etc.,  has  been  arranged 
in  order  in  the  large  cases  in  the  middle  of  the  ornithological  gallery 
following  the  Rapacious  birds,  thus  entirely  clearing  the  wall  cases, 
except  a  few  duplicate  specimens  which  are  placed  there  temporarily 
until  they  can  be  unmounted. 

The  additions  to  the  collection  during  the  year,  while  not  as  great 
numerically  as  those  of  the  previous  year,  comprise  some  exceed- 
ingly valuable  collections  containing  many  species  not  before  repre- 
sented. 

The  most  important  of  these  are  the  Donaldson  Smith  Collection 
of  African  birds  from  Somali-land,  containing  duplicates  of  many  of 
the  new  species  discovered  by  Dr.  Smith,  and  the  collection  of 
Alaskan  and  Siberian  birds  obtained  by  Dr.  Benj.  Sharp,  which 
well  supplements  the  five  series  of  the  Arctic  birds  from  the  north 
Atlantic  already  in  the  Academy's  collection.  Other  noteworthy 
accessions  were  a  collection  of  British  Guiana  birds  obtained  through 
Mr.  Russell,  and  a  small  collection  from  Nova  Scotia  presented  by 
Mr.  Robt.  T.  Young. 

The  general  condition  of  the  collection  is  excellent,  and  the  in- 
creased facilities  for  study  offered  by  the  new  arrangement  have  been 
taken  advantage  of  by  a  number  of  students,  while  specimens  have 
been  loaned  to  specialists  in  various  other  institutions. 

The  Delaware  Valley  Ornithological  Club  has  held  its  meetings 
regularly  at  the  Academy,  and  aided  materially  in  keeping  up  a 
lively  interest  in  the  Ornithological  Department    The  ooUaetioD 
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formed  hj  the  Club  has  steadily  increased  duriag  the  year,  and  now 
fi]li  four  large  caBee,  one  of  them  a  handsome  pUte-glass  ease  de- 
signed as  a  model  for  the  cases  needed  for  the  display  of  the  genera! 
ornithological  collection  in  the  new  building.  As  soon  as  theM 
can  be  procured,  the  entire  collection  of  birds  can  be  immediately 
transferred  to  its  allotted  positionon  the  third  floor  ofthe  new  build- 
ing, as  the  work  of  renovation  is  now  practically  completed. 

At  the  annual  meeting  of  the  Section,  held  December  21, 1896, 
the  old  board  of  officers  was  reelected,  as  follows: — 


Direetor, 

Viee-Direclor, 

Recorder, 

Secretary, 

Tre<uurer  and  Gontervator, 


Spencer  Trotter,  M.  D. 
Geo.  S.  Morris. 
Stewardson  Brown. 
Wm.  A.  Shyrock. 
Witmer  Stone. 


Kespectfully  submitted, 


WiTKEB  Stone, 
Conamvator. 


REPORT  OF  THE  ANTHROPOLOGICAL  SECTION. 

The  Anthropological  Section  has  been  fully  organised  during  the 
present  year  by  the  adoption  of  By-Laws  and  the  election  of  officers 
in  accordance  with  the  requirements  of  the  By-Laws  of  the  Academy. 
It  has,  at  present,  a  membership  of  thirty-four,  and  during  the  year 


1896.]  NATUBAL  SCIENCES  OF  PHILADELPHIA.  589 

REPORT  OF  THE  PROFESSOR  OF  GEOLOGY. 

The  Professor  of  Geology  respectfully  reports  that,  as  in  former 
years,  he  has  delivered  the  usual  course  of  spring  lectures,  accom- 
panied by  Saturday  field  excursions.  It  is  gratifying  to  be  again 
able  to  state  that  the  interest  in  the  study  of  geology,  as  evidenced 
by  the  attendance  at  the  lectures  and  participation  in  the  excur- 
sions, shows  no  diminution,  but  the  reverse.  In  addition  to  the 
regular  Academy  course,  a  special  course  of  six  lectures,  introduc- 
tory to  the  study  of  rocks  and  minerals,  was  delivered  under  the 
auspices  of  the  Ludwick  Institute,  the  attendance  at  which  was  sig- 
nificantly large. 

In  his  capacity  of  Professor  of  Geology,  the  undersigned  was  ap- 
pointed by  the  Council  and  Academy  to  represent  the  institution 
at  the  Millennial  Mining  and  Geological  Congress  held  at  Budapest, 
Hungary,  on  September  25th  and  26th.  A  report  of  this  mission 
has  been  presented  to  the  Council.  The  report  makes  reference  to  a 
special  journey  in  the  north  of  Africa,  where  a  superficial  study  was 
made  of  the  rock  formations  of  the  Atlas  Mountains,  with  particular 
reference  to  the  determination  of  the  existence  of  glacial  phenomena 
such  as  had  been  alleged  to  be  found  there.  No  evidences  of  past 
glaciation  could  be  detected.  As  a  result  of  this  journey,  a  fairly 
extensive  and  representative  collection  of  fossils  was  obtained  from 
the  Atlas  confines  of  the  Sahara ;  these,  when  properly  studied  and 
determined,  will  be  placed  with  the  collections  of  the  Academy. 

The  additions  to  the  Academy's  geological  collection  made  dur- 
ing the  year  have  been  neither  particularly  large  nor  important,  the 
most  noteworthy,  in  the  department  ot  Paleontology,  being  the  ani- 
mal remains  obtained  from  Port  Kennedy,  Pa.,  by  Mr.  H.  C.  Mer- 
cer. 

Respectfully  submitted, 

Angelo  Heilprin, 
Prof,  of  Oeology. 

« 

REPORT  OF  THE  PROFESSOR  OF  ETHNOLOGY  AND 

ARCHEOLOGY. 

I  have  the  honor  to  report  that,  during  Che  year  1896, 1  delivered 
a  course  of  six  lectures,  public  and  gratuitous,  on  subjects  connected 
with  the  study  of  anthropology.  They  were  well  attended  and  in* 
creased  the  general  interest  in  this  branch  of  tdenoe. 
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The  ethnological  collections  of  the  Academj'  have  been  reammged 
and  labeled  through  the  attention  of  the  Curator,  whose  report  will 
auppl;  the  informatJon  required  on  that  subject. 
I  have  the  honor  to  remain, 

Dahiel  G.  Brinton, 
Profasor  of  Ethnology  and  Archaology. 


REPORT  OF  THE  PROFESSOR  OF  INVERTEBRATE 
ZOOLOGY. 

The  Professor  of  Invertebrate  Zoology  respectfully  report*  that 
during  the  past  year  he  has  delivered  eight  lectures,  six  on  "  The 
Action  of  the  Environment  Upon  Animals,"  under  the  auspices  of 
the  Lndwick  Institute,  and  two :  "A  Summer  in  Alaska  and  Si> 
beria  "  and  "Alaskan  aod  Siberian  Natives,"  in  the  Popular  Friday 
Evening  Course. 

The  additions  to  the  Museum  have  been  neither  numerous  nor 
important. 

A  course  of  ten  lectures  on  "  Invertebrate  Zoology  "  will  be  de> 
livered  in  January,  February  and  March,  in  the  Ludwick  Institute 
Course,  and,  during  the  spring,  a  lecture  on  "  The  Sea  and  Its  In- 
fluence on  Animal  Life,"  in  the  Popular  Friday  Evening  ContBe. 
Rapectfully  submitted, 

Besj.  Sharp, 
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REPORT  OF  THE  PROFESSOR  IN  THE  DEPARTMENT 

OF  INSECTA. 

Having  been  elected  to  the  Professorship  of  the  Department  of 
Inaecta  on  the  thirtieth  day  of  March,  1895, 1  have  the  honor  to 
submit  this,  my  first  report.  Some  idea  of  the  field  covered  in  this 
department  may  be  derived  from  the  fact  that  we  have  about 
126,000  specimens  in  the  collection,  divided  as  follows : — 

Lepidoptera, 33,600  specimens. 

Coleoptera, 43,800  specimens. 

Hymenoptera,         ....        36,240  specimens. 

Neuroptera, 2,400  specimens. 

Diptera,      '\ 

Hemiptera,  ^ 10,000  specimens. 

Orthoptera,  3 
These  collections  are  believed  to  be  in  a  better  state  of  arrange- 
ment and  preservation  than  ever  before,  and  museum  pests  have  been 
almost  annihilated.  The  Conservator  of  the  Entomological  Sec- 
tion has  been  greatly  aided  by  members  interested  in  the  several 
orders,  and  much  valuable  work  has  been  done  by  them  in  the  de- 
partments in  which  they  make  special  studies.  It  is  hoped  that  the 
fine  collection  of  local  insects  will  soon  be  completed  by  the  aid  of 
the  Feldman  Collecting  Social  of  Philadelphia  and  individual  mem- 
bers. The  department  needs  new  cases  to  replace  the  older  ones 
that  are  not  absolutely  safe,  and,  in  the  future,  metal  cases,  whigh 
can  be  practically  hermetically  sealed  against  dust  and  pests,  should 
be  secured. 

A  course  of  ^ve  lectures  has  been  delivered  covering  the  general 
subject,  including  the  classification,  anatomy,  orders,  technic,  and 
economic  or  practical  entomology. 

Respectfully  submitted, 

Henry  Skinner. 


REPORT  OF  THE  CURATOR  OF  THE  WM.  S.  VAUX 

COLLECTIONS. 

The  Curator  of  the  William  S.  Vaux  Collections  reports  that  dur- 
ing the  year  there  have  been  added  to  the  mineralogical  cabinet,  by 
purchase,  185  specimens.  A  nugget  of  native  gold  from  Alaska 
was  presented  by  C.  B.  Moore,  bringing  the  number  of  specimens 
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in  the  collectioD,  November  30,  1S96,  to  7,966.  Several  of  the 
specimeDS  thus  added  are  new  to  the  collection.  Attention  ia  espe- 
oiallj  called  to  a  superb  crystal  of  green  tourmaline  with  piok  ter- 
minationB.  It  is  probably  the  finest  specimen  yet  found  at  Haddam, 
Conn.  The  collection  is  in  good  order.  No  addition  has  been  made 
to  the  archseolo^cal  section. 

Respectfully  submitted, 

Wu.  W.  Jeffebk, 
Curator. 
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The  election  of  Officers,  Coundllon  and  Members  of  the  Finance 
Committee  to  serve  during  1897,  was  held  with  the  following  re- 
sult:— 


Viee'Presidents, 

Becording  Secretary, 

Correaponding  Secretary, 

IVeasurer, 

Librarian, 

Ouraicra, 


Councillora  to  serve  three  years. 


Finance  Committee, 


Samuel  G.  Dixoo,  M.  D. 
Thomas  Meehan. 
Rev.  Henry  C.  McCook,  D.  D. 
Edward  J.  Nolan,  M.  D. 
Benjamin  Sharp,  M.  D. 
George  Vaux,  Jr. 
Edward  J.  Nolan,  M.  D. 
Henry  A.  Pilsbry. 
Henry  C.  Chapman,  M.  D. 
Arthur  Erwin  Brown. 
Samuel  G.  Dixoo,  M.  D. 
Thomas  A.  Robinsoo. 
Harrison  Allen,  M.  D. 
Chas.  Morris. 
Isaac  J.  Wistar. 
Charles  Morris. 
Chas.  E.  Smith. 
Uselma  C.  Smith. 
William  Sellers. 
Charles  P.  Perot. 


ELECTIONS  DURING  1896. 


MEMBERS. 


January  28. — James  C.  Corry,  P.  Calvin  Mensch,  M.D.,  Ph.D.^ 
J.NorrisDe  Haven,  Edw.  Gideon,  A.  M.,  Geo.  deSchweinitz,  M.  D., 
Buth  Clement,  M.  D.,  Chas.  E.  Hite,  Henry  Trimble,  C.  Howard 
Colket,  Sarah  Y.  Stevenson. 

Fehnuxry  25. — Arthur  N.  Leeds,  Morris  Earle,  H.  W.  Wenzel, 
Oeorge  L.  Farnum,  J.  Edward  Farnum,  Vickers  Oberholtzer,  Ph.D., 
Homer  E.  Hoopes,  A.  Feldpauch. 

March  SI. — Jacob  Reese,  Louis  S.  Amonson,  E.  G.  Conklin, 
Mary  T.  S.  Schaeffer,  Walter  P.  Stokes,  Charles  L.  Phillips, 
A.  Donaldson  Smith,  M.  D. 

April  28.— ^m.  H.  Roberts. 

August  25, — Thomas  Chalkley  Palmer. 
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S^tember  S9.~J.  Howard  Bi««d,  Mn.  F.  G.  Dizon,  Effingham 
B.  Morria,  Curwin  Btoddart,  Jr. 

October  27. — Henry  A.  Laesale,  George  C  Harlan,  M.  D., 
William  M.  Singerly,  Henry  Beatee,  Jr.,  M.  D. 

CORBE8PONDENTS. 

October  £7. — W.  C.  Roentgeo  of  Wuriburg,  GerinaDy. 
November  $4- — K.  A.  Philippi  of  Santiago,  Chili. 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  695 


ADDITIONS  TO  THE  MUSEUM. 

1896. 

ARCH.F.OLOGY,  Ethnology,  Etc. 

Alaskan  Expedition  (collected  by  Dr.  Benjamin  Sharp).  Large  collec- 
tion of  native  implements  from  Alaska  and  Siberia. 

Arthur  Erwin  Brown.     Indian  Tepee  Door,  Colorado. 

Clarence  B.  Moore.  Large  collection  of  implements,  etc.,  from  the 
Florida  Indian  mounds. 

Dr.  W.  H.  McGrath.     Arrow-head  from  the  interior  of  Brazil. 

Dr.  H.  C.  McCook.     Several  Indian  mortars  and  pestles. 

Mammai-s. 

Alaskan  Expedition  (collected  by  Dr.  Benj.  Sharp).  Eighteen  skins 
and  two  alcoholic  mammals,  Alaska  and  Siberia,  also  three  skins 
and  skulls  of  fur  seal,  CaHotaria  xinnna  (mounted  in  group). 

Wm.  L.  Baily.  Sciurus  carolinensis  pennsylvanicus  (mounted),  Penn- 
sylvania. 

Geo.  B.  Benners.     Five  skulls  of  Texan  mammals. 

Chas.  Bradley.     PiUorius  novchoraccrms, 

M.  Corley.     Desiccated  specimen  of  rat  {Mv>8  decitmanus), 

Edmund  Coxe.     Mounted  specimen  of  Omithorhyiichus  anoHnus. 

Dr.  H.  C.  Chapman.  Seven  skulls  of  mammals,  and  vicera  of  Jlfaoro- 
rhintis. 

I.  N.  DeHaven.  Alcoholic  specimen  of  Blarina  hrevtcaudafloridarta, 
Florida.  . 

Exchange.     Tw^o  skins  of  Peramyacus  niveiventris. 

J.  Edward  Farnum.     Three  skulls  of  African  mammals. 

Fesquet  Estate.     Horns  of  chamois  and  whale's  tooth. 

Wm.  J.  Gerhard.     Specimen  of  Scalopa  aquaticuSy  Pennsylvania. 

David  McCadden.     Sciuriis  niger  cinereus  (mounted).  West  Virginia. 

Purchased.  Skin  and  skeleton  of  Anoa  depressicomvi  Celebes,  and 
Ovia  cervina  (mounted). 

Purchased  through  Mr.  Rusj<ell  in  British  Guiana.  Four  skulls  and 
three  skins  of  mammals. 

Saml.  N.  Rhoads.  Eight  rodents  from  Wisconsin  (two  mounted,  six 
in  alcohol) ;  nine  alcoholic  mammals.  Mammoth  Cave,  Kentucky  ; 
39 
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twentv-five  mammdls,  CtiDton  Co, ,  F&. ;  nx  mammals,  Warren  Co., 
N.  J.  ;  Bkull  of  Puloriut  vuon,  Maine ;  skull  of  Fetit  domettiea. 

Dr.  Beqj.  Sharp.    Jaw  of  Dolphin,  Nantucket,  Maaa. 

Dr.  A.  Donaldson  Smith.  One  hundred  and  thirty-five  manunaU  (al- 
coholic and  akiDs)  from  N.  E.  Africa. 

Tenneeaee  Expedition,  1695  (collected  by  8.  N.  Rhoade).  One  hun- 
dred and  twenty  mammala  (skins  and  alcoholic). 

James  Upton.     Uounted  specimen  of  PithecM  taUmua. 

Zoological  Society  of  Philadelphia.  Mounted:  Oaelogemit  paca,  Tra- 
gubu  meminna,  Seminopitheau  obicunu,  Oereopitheeut  ooUtfncAiu, 
Macaeui  nemeitHnut,  Choloepiu  didactylut,  Mela  melet,  C^haJophat 
eoronaiut,  Belideut  iciureut,  Habnaturva  dortali*.  Skins  and  skulls: 
Proeyon  cancHvorus,  Petaurvi  teiuretu,  Maeropiu  rufat  bmnettt, 
Sdurva  bodging  (2),  Ihuyprocia  prymnolopha,  Trichomnt*  vulpimu, 
Oapromya  /oumim,  Midat  ap.  Skeletons;  Feii*  pardaUt,  Hyttna 
xtriata,  Hyxna  eroouta.    Viscera  of  Hytena  orocuta. 

Bmie. 

Alaskan  Expedition  (collected  by  Dr.  Benj.  Sharp).  One  hundred  and 
two  bird  skins  and  forty-eight  ^^from  Alaska  and  Siberia. 

E.  A.  Barbour.    Skin  of  Trogoa  raplendeiu. 

Q.  B.  Benners.     Skin  of  I^uaea  rvjicepi  eremoeea,  Texas. 

Dr.  H.  C.  Chapman.     Penguin  and  Toucan  in  alcohol. 

Eldmund  Coxe.     Mounted  specimen  of  Apla^  owerU. 

Delaware  Valley  Ornithological  Club.      Twelve  mounted  birds,  ten 
nests,  nine  sets  of  eggs.     Pennsylvania  and  New  Jersey. 
■:  B.  W.  Doiieln^i'-     t^kiii  o{P«n«lh, 
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Mn.  J.  M.  Thomas.    Pair  of  mounted  wood  ducks. 

Alitor.     Twelve  skins  of  South  American  hirds. 

R.  T.  Young.     Sixty-two  skins  of  birds  from  Nova  Scotia. 

Archiclaus  Willets.  Tringa  mariiima  for  D.  V.  O.  C.  Collection 
(mounted). 

Zoological  Society  of  Philadelphia.  Mounted:  Ibis  stictipenniB,  Dro- 
mius  novX'hoUandiXy  Penelope  supercitiariSt  Chrysolophus  amhersiiaSf 
Phatianua  reevesi,  Penelope  sp.  Skins :  CaUomas  nioobarica,  Pterocles 
arenarius,  Ocyphaps  lophotes,  Aramides  mangle,  Chenopm  abrata, 
PJUogencu  lygonioay  Cacaxbis  sp. ,  Oennxua  smnhoei,  Cerexppins  novm 
KoUanduB,  Chrysolophus  amhherstm,  Turacus  buffoni,  Turtur  turtur. 
Skeleton :  CastuLriiis  casuarius,  Olor  cygnus.  Skulls  and  sterna  :  Olor 
cygnuSf  Anhinga  anhinga,  Deiidrocygna  sp.,  Dacelo  gigas.  Egg  of 
Emu. 

Reptiles  and  Batrachiaxs. 

H.  C.  Borden.     T^vo  specimens  of  Rana  clamiians,  Pennsylvania. 
Dr.  S.  G.  Dixon.    Specimens  of  Bufo  lerUiginosus  and  LiopeUis  vemalis, 

Maine. 
Exchange.     Ten  jars  of  reptiles,  Argentina,  S.  A. 
E.  B.  Hendricks.     Toad  with  five  legs,  Philadelphia. 
Philip  Laurent  and  Dr.  Castle.     Twelve  reptiles  and  batrachians  from 

Enterprise,  Fla. 
H.  A.  Pilsbry  and  C.  W.  Johnson.     Specimen  of  Rana  pipiens  and 

twenty-one  eggs  of  gopher  turtle,  specimen  iJawa  sp. 
Purchased  (through  Mr.  Russell).     Specimen  of  Elaps  lemniscatus. 
Dr.  Benj.  Sharp.     Gonatodes  albogularisy  Tobago. 
Fredk.  Sterns.     Two  hzards,  Japan. 
S.  N.  Rhoads.     Sixty-four  reptiles,  Pennsylvania;  three  from  British 

Columbia. 
Dr.  A.  Donaldson  Smith.    One  hundred  and  forty-eight  reptiles  from 

north-eastern  Africa. 
J.  S.  Wills.     Amblystoma  opacumy  New  Jersey. 
H.  W.  Wenzel.     Seventeen  reptiles  and  batrachians  from  Cranberr}', 

N.  C. 
E.  G.  Vanatta.     Hyla  sp. ,  Aromochelys  odoratusy  Maryland. 
Zoological  Society  of  Philadelphia.    Python  reticulariSy  Caimon  scleropSy 

Vipera  ammodytes. 
Lt.  Hugh  Willoughby.     Eggs  of  Florida  crocodile. 

Fishes. 

Dr.  H.  C.  Chapman,  Myxine  gluthwsay  Petroinyzon  marmus  and  Lepido- 
siren  paradoxa. 
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Seth  E.  Meek.      Two  hundred  and  mztj-two  freah-water  flnh   Irom 

Iowa,  Arkaasae  and  Indian  Territory. 
Dr.  A.  Donatdeon  Smith.     Collection  of  fish  from  N.  E.  Africa. 
Edw.  H.  Williams.     Dried  Gah  from  Japan. 
T.  W.  Walmsley.    One  flounder  in  formaline. 

Lower  Imvertgbrateb. 

Alaskan  Expedition  (collected  by  Dr.  Benjamin  Sharp).  A  large 
series  of  marine  invert^brfttee  from  coasts  of  Alaska  and  Siberia. 

F.  W.  Wftlmsley.  Thirty  jars  of  specimens  from  the  Atlantic  coast 
preserved  in  formaline. 

Mrs.  Corlies.     Case  of  corals. 

CHUSTACEi. 

F.  W.  Walmsley.     Very  large  specimen  of  lobster,  Newport,  B.  I. 

Insecta. 

C.  W.  Johnson.     One  case  of  Diptera,  Pennsylvania  and  New  Jersey. 
Philip  Laurent.     Five  cases  of  Neuroptera,  Pennsylvania  and  New 

Jersey. 
Feldman  Collecting  Social.     One  case  of  Coleoptera,  Pennsylvania 

and  New  Jersey. 
Dr.  William  Pepper.     Nest  of  trap-door  spider. 

Recest  Mollubc*. 
Mrs.    George  Andrews.      Twenty-two  species  from   Tennessee   and 

Florida. 
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Qeo.  H.  Clapp.  Omphcdina  inomata  Say  (Albino)  and  other  shells 
from  western  Pennsylvania. 

T.  D.  A.  Cockerell.  Land  shells  from  Colorado,  New  Mexico  and 
Mexico  (see  Nautilus,  X,  p.  59). 

Dr.  J.  C.  Cox.     Ten  species  of  Australian  mollusks. 

Wm.  H.  Dall.  Sixteen  species  Califomian  and  Lower  Califomian 
land  shells  (alcoholic). 

O.  Debcaux  (in  exchange).     Collection  of  N.  African  Helices. 

W.  H.  DeCamp.     Bythinella  from  Grand  Rapids,  Mich. 

John  Ford.     Thirteen  species  of  shells  new  to  the  collection! 

Wm.  J.  Fox.     Two  species  of  mollusks. 

A.  H.  Gardner.     Eight  species  of  Canadian  shells. 

Mrs.  E.  M.  Gaylord.    Living  Helices  and  alcoholic  slugs  from  Or^on. 

Langdon  Gibson.     Six  species  of  marine  shells  from  Greenland. 

G.  K.  Gude.     Gorilla  frytey  n.  sp. 

A.  W.  Hanham.  Five  species  land  and  fresh  water  shells  from  Can- 
ada. 

Charles  Hedley.     Four  species  Australian  mollusks. 

Angelo  Heilprin.  One  hundred  and  fifty-seven  species  of  shells  from 
Morocco  and  Bermuda. 

A.  U.  Henn.     Specimen  of  Pugnus  parvus  Hedley,  n.  sp. 

H.  von  Ihering.     Ten  species  of  S.  American  snails. 

Illinois  State  Laboratory  of  Natural  History.  Collection  of  aquatic 
Gastropods  from  Havana,  Illinois. 

W.  W.  Jefferis.     Campehnia,  Unionidie  and  Limnwidx  from  New  York. 

C.  W.  Johnson.  Corbukb  and  eleven  other  species  from  Florida  (see 
also  Pilsbry  and  Johnson). 

F.  R.  Latchford.     Nineteen  species  Canadian  shells. 

Miss  Jennie  E.  Letson.     Two  species. 

H.  Loomis  (in  exchange).     Japanese  mollusks. 

J.  G.  Malone.     Slugs  from  Oregon. 

Wm.  B.  Marshall.     Sucdnea  from  Cape  May,  N.  J. 

E.  H.  Matthews.     Ephippodontaj  Myliita^  etc. ,  from  S.  Australia. 

D.  N.  McCadden.     Two  land  shells  from  Virginia. 

Edmund  S.  Meany.     Specimens  of  Sazicava  arctica  and  Littorina  SCU' 

tukUa. 
Clarence  B.  Moore.     Four  species  Georgia  and  Florida  sheila. 
G^o.  H.  Pepper.     Limnwa  bulimoidea  Lea  (through  G.  H.  Cliipp).    See 

Nautilus,  X,  p.  96. 
Miss  Caroline  Phoebus.     Mya  arenaria  from  Maryland. 
H.  A.  Pilsbry.     Seventy-eight  species  fresh  water  and  marine  shells 

from  Pennsylvania  and  Texas. 
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H.  A.  Rlabry  and  C.  W.  Johneon.  Two  hundred  and  fifty-three  trays 
land  and  aquatic  moHuska  from  the  St.  John's  Eiver,  Fia. 

H.  A.  PiUbry  and  S.  N.  Rhoads.  One  hundred  and  sixty-eight  trays 
foBsU  and  recent  shells  from  White  Fond,  N.  J.,  and  adjacent  coun- 
try. 

John  Ponsonby.  Seven  species  of  Helices  new  to  the  collection  (in 
exchange).     See  E^ceedings,  p.  15,  etc. 

E.  J.  Poat  (in  exchange).     Collection  of  Tampa  Silez  beds  fossils. 

P.  B.  Randolph.     Collection  of  slugs,  etc.,  from  Washington. 

W.  J.  Rajrmond.     Types  of  ItchnochUon  aepidaulax. 

8.  Raymond  Roberts.     Sixteen  species  of  land  and  marine  shells. 

Edw.  W,  Roper.     Sixteen  species  of  land  shells. 

Dr.  Wm.  H.  Bush.  One  hundred  and  three  species  of  mollusks  from 
Cape  Verde  Is.  and  South  America. 

H.  E.  Sargent.     Fifteen  species  Alabama  mollusks. 

Dr.  Benj.  Sharp.     Thirteen  species  West  Indian  shells. 

Morris  Shick.     Sixteen  species  local  mollusks. 

Miss  C.  A.  Shepard.     QoniobatU  from  Florida. 

Ida  M.  Shepard.     Collcotioo  of  West  Coast  American  shells. 

Howard  Shriver.     Seven  species  land  shells  from  Maryland. 

Edw.  Smpson.    Two  epeciee  marine  shells. 

Dr.  Henry  Skinner.     Eight  speciee  of  land  shells  from  North  Carolina. 

Dr.  A.  Donaldson  Smith.    Seven  species  African  shells. 

U.  C.  Smith.     Shells  from  Jamaica. 

Frederick  Steams.    Twenty  species  Japanese  mollusks. 

Dr.  V.  Sterki.     Four  species  Ohio  molluska. 
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J.  J.  White.     Eight  species  Florida  shells. 

Joseph  Willcox.     Thirty-five  trays  of  Fulgur^  etc. 

Mrs.  M.  Burton  Williamson.     Five  species  Califomian  mollusks. 

B.  H.  Wright.     Four  species  Florida  mollusks. 

Young  Naturalists'  Society,  Seattle,  Wash.    Collection  of  marine  shells. 

Purchased  by  the  Academy  of  Natural  Sciences  and  the  Conchological 

Section:  Two  hundred  and  ninety-one  species  new  to  the  collection ; 

also  a  small  collection  made  by  G.  F.  Russell  in  British  Guiana. 

Invertebrate  Fossii^. 
Uselina  C.  Smith.     Thirty-nine  trays  of  fossil  moUusca  from  Jamaica. 

Vertebrate  Fossii^. 

Dr.  S.  G.  Dixon  and  Henry  C.  Mercer.  A  large  collection  of  mam- 
malian remains  from  the  deposit  at  Port  Kennedy,  Pa. 

Plants. 

Dr.  Aldridge.    Seven  species  of  North  American  plants. 

Lucien  H.  Alexander.     Thirty-five  species  of  Hawaiian  Island  ferns. 

George  M.  Beringer.     Six  species  of  North  American  plants. 

Stewardson  Brown.  Three  hundred  and  seventy-five  species  of  Ha- 
waiian Island  plants  and  twenty  species  of  Underwood  and  Cook's 
HepaHcas  americanx. 

George  F.  Eaton.  One  hundred  and  seventy-two  species  Sphagna 
Boreali-Americana  Exsiccati. 

J.  B.  Ellis.     Centuries  34  and  35  of  North  American  fungi. 

Benjamin  Heritage.     Seven  species  of  North  American  plants. 

W.  W.  Jefleris.     Five  species  of  North  American  plants. 

Charles  lippincott.     Specimen  of  Grindelia  sqtvarrosa.. 

Thomas  Meehan.  Forty  species  of  North  American  plants,  two  hun- 
dred and  nine  species  of  Mexican  plants  collected  by  Pringle,  and 
two  hundred  and  forty-one  species  of  Asia  Minor  plants  collected  by 
Bommuller. 

Miss  Rex.  Five  hundred  species  of  Myxomycetcs,  Collection  of  Dr. 
G.  A.  Bex. 

Benjamin  H.  Smith.     Specimen  of  Rhavimis  smithii. 

XJselma  C.  Smith.     Ninety  species  of  Jamaica  ferns. 

Baron  Ferdinand  Von  Mttller  (through  Mr.  Meehan).  Thirty-five 
species  of  Australian  plants. 

Minerals,  Etc. 

Alaska  Expedition  (collected  by  Dr.  Benjamin  Sharp).     Five  speci- 
mens of  minerals,  Alaska. 
Fesquet  Estate.     Fourteen  boxes  of  minerals  and  ores. 
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Qennon  Kali  Works.     Salts  from  Strassfurt  Mine. 
L.  A.  Gettys.     Mon^te. 

Geographical  Club,     Twenty-three  trays  of  rocks  from  Greenland, 
E.  A.  Groth.     Two  specimens  of  minerals. 
John  C.  Johnson.     Kaolinite  and  limonil«. 
Benj.  Smith  Lyman.     Jade. 

Qibeon  H.  Frindle.     Meteorite  and  small  collection  of  minerals. 
Theo.  D.  Band.     Singing  sand,  Massachusetts. 
J.  E.  Bichardson.     Thinolite,  Nevada. 
Dr.  H.  A.  Slocum.     Small  collection  from  Nova  Scotia. 
Joseph  Walton.     Marcasite  and  galena,  Kansas. 
Ghafi.  J.  Wister.     Collection  of  minerals  from  various  localities. 
Wm.  8.  Vaux  Fund.     One  hundred  and  eighty-five  specimens  of  min- 
erals for  the  William  S.  Vaux  Collection. 
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Agama   .     . 
Agapostemon 
Agelaius 
Agnatha 
Alasmodonta 
Allodape 
Amauropsis 
Amiva    .     . 
Ammodesmus 
Ammodramus  111,  114,  IIG,  139 

142,  143 

Ammophila 552 

Amnicola 397 

AmnicolidsB 495 

Ampelis 154 

Amphisbsena 313 

AmphiBbeenidffi     ....     467 

Anadia 312,  465 
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Andrena  33,  38,  40,  (M,  81 

Angitrema 496 

Anguis 464 

Anisodesmus    .     .     .      260,  263 

Anniella 466 

AnniellidsB 466 

Anodonta    ....      506,  569 

Anolis 309,  463 

Anihidium 84 

Anthophora  34,  37,  40,  97,  555 
Anthus 163 


Antrostomus 130 

Apella 497 

Aphallarion      ....  339-849 
Aphilanthops  ....     35,  87 

Apidaj 555 

Apis 38,  497,  559 

Apterogj'na 547 

Arctortiys 198 

Arctotheriuin 884 
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Arion 840 

Arionida) 340 

Arisfipnia 214 

Artiodactyla 507 
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Aster  .  32,  33,  37,  38,  41,  60,  94 

Aulacopoda 488 

Auricula      .     .     .    398,  405,  452 

Atalapha 203 

Ataxus 426 

Bactrodesmus 260 
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Balea 425 
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Belonogaster 555 

Bcmbex 38,  552 
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Bidens 39 

Bigelovia  32,  33,  36,  37,  4<),  41, 

62,  78,  82-92 

Bison 176 

Blarina 185,  202 

Boerhaavia 33 

Bombus 35,  41,  61 

BoN-ida? 176 

Boysidia 418 

Bnita 878 
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Bubalie 

Bubo 

BulU 

Bulimulidn; 

Bulimulus  .     .     ,    397-446, 

Bulimus 

Calliopsis     .     .     -     .    30,  34 

CalliaaurtiB 

Callcipistes 

Calotea 

Campeloma 

CiLmpodesmuB 

CampolEemuB 

Cancellaria ....      475, 

Canidaj 

GaniB 200, 

Ciudinalis  111,  117, 133,  139, 

CariacOH 

Caricellii 

Gamivom    .     .     .  197,  383, 

CarpodacuB      

Cassidaria 

Caator 192, 

Oaatoridffi 

Celastraa      .     .     .    214, 216, 

Celestue 

CenchrodeamuB    .... 
Centropyi   ....      312, 

CeophlifiUB 
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Cistothonas 164 
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Clemmya 378 
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Cleoatyla 41S 

Clerus 37 

Oivicolft 156 
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CoassiiB 393,  394 

Coccyzus 127 

Ccelioxys 40 

Colaptea       .      .      .  115,   116.   130 
Colietes  .     .     85,  40,  66,  97,  555 

Colobus 546 

Comoiiesmus    .     .     .      258,  262 
CoiDpeodeemus  261,  264 

Compsothlypia  .      158,  159 

Coiitopus 132 

ConuluB    400,  403,  405,  425.  448 
Cophias       ....      461,  466 

Corbicula 562 

Coreopsis 32,  60 

Corvua 132,  138 

Corythophanea      ....     463 

Cosila 649,  650 

CovillcJi 33 
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Holbrookia 463 

Holopoda 490 

HoloBpira 412 

Holstooia 497 

Homo 205 

Hyiena 543 

Hyalinift      ....      425,  447 
Hydrocotyle     ....     35,  59 

HylobatcB 507 

Myotherium 507 

Uypseloetomft 418 

Icteria 162 

Icterufl  111,   116,   124,  183,  136 
137 

Iguana 468,  464 

Iguanidie 463 

Ilex 214 

Insectivora 201 


Ischnocbiton 

leodesmus  . 
Juga  .     .     . 

JuiicO       ■      . 


496 
146 

JuncuB 183 

KoliuB 519 

Lacerta 461,  466 

UcertilidK 466 

I.agomyfl 507 

Lampodesmus .     .     .      -261,  264 

Ijftnius 116,  156 

Liirrea    ....   38,  34,  62-64 


LiocephaluB 4 

LiolepiB 4 

Lioplax 4 

Lipodeemua 2 

Liatriodon 5 

Lithaaa -196,  4 

LithocraniuB 5 

Lophiomye 5 

Lophuromys o 

Lucina 4 

Lutra  .  .  197,835,391,392,  S 

Lutreola 1 

Lycfena 

Lynx ^01,  3 

Lyrodesmus 2 

Mabuift 4 

MacacuB 4 

Macbasrodus 5 

Macroecelidee 5 

Moctra 4 

Miidoqua 516,  5 

Magnolia i 

Margaritana £ 

Marginella 

Marsupialia 1 

MastodoD 5 

Ma:ezalina 4 

MegftcbUe       ...     40,  557,  E 

MegiidemiB 

McKalochilua 
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Micromeryx 507 

Microtus    183-186,  379,  381-383 

Mimodesmus 264 

Mimus 163 

Miscophus      554 

Mniotilta 157,  158 

Molothnis  ....   116,  117,  134 

Molybdenite 210 

Monoceras      473 

Monopcltis 467 

Motacilla 123,  126 

Murex 473,  476 

Mus     ...     ...    192,  530-533 

Musca         39 

Mustela 198,  199 

Mustelidjo 197 

Mutelidse 563 

Mutilla 547-549 

Mutillida 547 

Mya 227 

Myiarchu.s      116,  131 

Myoxus 507 

Myxine 294,  297 

Myxodesmus      267 

Nffisiotus 426,  427 

Napodesmus 205,  267 

Natica 480 

Neotoma 192 

Nesiotes 426 

Nomia 40,  555 

Notogonia 553 

Nycterifl      517 

Nycticeju:^ 204 

Nyctisanra 462,  464 

Odynenis 97,  555 

Omphalina 488 

Omphalostyla     ....    426,  427 
Onchidella  .      398,  399,  405,  455 

Onchidium 403-405 

Opeas 415 

(^hidia 461,  462 

C^hisaurus 465 

Opuntia 396 

Orasema 37 

Oreosaurus 312 

Oreotragiis 519 

Orgyia 12 

Orthotoniiuni 428 

Oryx 519 

Osmotheriuni 385 

Ostnea 11,  208 

Otocoris  .    .    .  Ill,  117,  132,  133 


Otomys 639 

Oxybelus 97,  554 

Oxydesmus 260,  263 

Pachnodus 418 

Pachycheilus 269 

Pachychilus 497 

Pachyglossa 462,  464 

Pachyotus  ....   416,  418--423 

Palseolodus 512 

Palaeomeryx 507 

Paljeortvx 514 

Paludiim 397 

Panoi)fea 478 

Panurj?us 38—40 

Papillina 474,  475 

Partula 415 

Parus 164 

Passerolla 146 

Passerina     ....    116,  139,  151 

Patula 416,  417 

Pecten 470 

Pectinator 542 

Pectif'  ....    32,  39,  82,  91,  92 
Pedipes    .    .   .  398,  403,  405,   452 

Pelecanus 512 

Pelecostoni.i 426 

Pelecypoda 500 

PelodesniuiJ 266 

Pelycictis 390 

Perdita 25-107 

Perido-Steatitr 219 

Periploma '.    .   .     471 

Perissodactvla 507 

Perisoreus 132 

Peromyscus    .    .    .    184,  187-191 

Petrochelidoii 155 

Phacochoerus 518 

Philaiithus      97 

Philomycida^      489' 

Philomycus 489 

Phrynosoma 311,  463 

Phyllodactylus 464 

Phymata    .      37,  38,  39,  43,   104 

Physa      494 

Physidte      494 

Physignathus 462 

Phthiria      37 

Pinicola 140 

Pipilo      146 

Piranga    113,  115,  116,  124,    152 

Pisidium 500 

Plagiodesnius 264 
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PlnnorVia  . 
Piatydnclylut 
Plectropheoa 

PlenoculuB 
Pleaiosorex 
Pleurocera 
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112,  115,  116, 

119,  141 
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496-498 

Pleuroceridte 495 

Pleurntoma    .    471,475,478,480 
Pleurotomarift   .    ,        .10,     11 

Pleiirotrema 11 

Plicatula 11 

Poiioptila    ...  ,165 

PoliBtM    ,  ,    ,    : 555 

Polychrus  ...       309,  311,  463 
PolygjTa     .  .    -   15-19, 490.-493 

Polygyratia 415 

Poniatiopms 495 

Pompilidie 550 

Pompilua 550 

PooejEtea 141 

Potauaotherium 385 

PrepodeemuB     ....    ^'58,  263 

PrimtttM 206 

Proboacidea 507 

Proc'aviB 520 

Prwyon 197 

Procyonidffl 197 

Frogne 164 

PronodeemuB     ....    266,  267 

Prophyaaon 841 

Proaobranchiata 494 

33,  34,  40,  SI,  97 


Ehaphiellua  . 
Rhineura  .  . 
Rhinoceros  . 
Rbipidoglosaa 
Rhiptogloaaa  . 
EhizomyB  .  . 
Rhynchium  . 
Ringicula  .  . 
Rodentia  .  . 
Rostellaria 

Saliiia  .'   ". 


Salix 

Bauria 4 

Sauromaliu 463,  i 

Saxilraga t 

Sayomis 1 

Scalopa S 

Sceliphron      a 

Sceloporus J 

Schizocheilin     ......     ■) 

8chiz(ffitoma 4 

Scincidae 462,  4 

Sciuridw 1 

Sciiiropterua 1 

Sciurua    116,  157.  161,  194- 

197,  607,  521,  5 
Scolecophagua  ....    117,  1 

Scolia 298-300,  6 

Scoliidae fi 

Seolodeamua 261,  ! 

Scolopendrella S 

Scotophiluf 
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.  35,  53,  67, 


Soricidee  .  .  . 
Sphffiralcea  .  . 
Sphserium  .  .  . 
Sphserophihalm  a 

Sphecidae 

Sphecius 

Sphecodes 

Sphex        

Sphyrapicus 115, 

Spinus 139- 

Spizella   ...  116,  139,  144, 

Steatomys 

Stegodesmus 266, 

Stelgidopteryx   ....    154, 

Stenogyra 415, 

Stiodesinus 

Strephobasis  .    .    .    496,  498 

Strepsiceros 519, 

Streptanthus 

Strophia 

Strophiops      

Sturnella    .     .  112,  115-117, 

Stylodesmus 

Subulina 

Succinea  399,  400,  403,  405, 

416,  417,  448, 

Succineidse 

Sylvania   112,  157,  158,  162, 

Synagris 

Synaptomys 183, 

Tachea 

Tachycineta    116,  117,  133, 

154, 

TachyrhoBtus 

Tachysphex 

Taenioglossa 

Talpa 

Tftlpidse 

Tamias 

Tantalus 

Tanydesmus 

Tapinoma 

Tejus 

Telescopella 

Tellina 471, 

Tetraclita 

Thaumastus 

Thecadactylus 

Thecagloesa 

Thelydesmus 

Thryothorus 

Thysanophora 


I 
■;.  i 


202 

68 
500 

37 
551 
552 

41 
551 
129 
141 
145 
529 
267 
156 
416 
262 
499 
520 

39 
315 
318 
135 
261 
425 
406 
493 
493 
163 
554 
184 
425 

155 
554 
554 
495 
507 
201 
193 
513 
264 

36 
312 
496 
477 
208 
427 
4(i4 
462 
258 
164 

24 


I 


Tiidae 465 

Tiliqua 308,  313 

Tiphia 297,  298 

Tomigerus 415-417 

Trachysaurus 466 

Tralia  ....  398,  403,  405,  452 

Tremarctus 384 

Tribulus 32,  34,  83 

Trigona 559 

Tringa 515 

Triton 479 

Trochilus 117,  181 

Trochomorpha  397, 400,  403, 

405,  447 

Troglodytert 164 

Tropidesmus 257 

Trypanostoma 496 

Tupinambis    .   .    .    309,  312,  466 

Turdua 165 

Tylodesmus 259 

Tyrannus 131 

Udodesmus 262,  265 

Uncia 392 

Ungulata 176 

Unio  187,  488,  500-505,  569,  570 

Unionidae 500,  567 

Uraniscodon 463 

Urocyon 199 

Uroinjistix      462 

Ursida3 199 

Ursus  .     .  ^   .  199,  378,  383,  384 

Varanidae 461 

Varaniis  .   .    .  309,  310,  312,  461 
Verbesina  32,  33,  36,  44,  91, 

99-106 
Vespertilio      .   .    .    203,  204,  291 

Vespertilionidse 203 

Vesperiigo      204 

Vespidae    • 555 

Vireo 156,  157 

Vitrea   400,  403,  405,  406, 

448,  488 

Vitrinizonites 489 

Viverra 507 

Vivipara 495 

Viviparidffi 495 

Voliitilithes 478 

Volvox 233 

Vulpcs 200 

Wedelia 32,  33,  83 

Williamia398,  399,  403,  405,  453 
Xantusiida) 465 
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Xerus    ■    ■ 523 

XiphocercuH 468 

Xylocopa 556,  556 

XyodesmuB 262 

ZameniB      378 

Zanthopygia      ....    124,  126 


ZapuB      184 

ZoniUfl 447 

Zonitide     ....  840,  426,  4S8 

Zonotrichia    .    .    .  189,  143,  144 

Zonuridn 464 

ZonuruB      Sl'2 
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Additions  to  Museum,  595. 

Allen,  Harrison,  M.  1).  A  note 
on  a  uniform  plan  of  describing 
the  human  skull,  168,  170.  A 
biographical  sketch  of  John 
Adam  Ryder,  222.  T\\e  ulna 
of  the  cojnmon  brown  bat,  291. 
The  bones,  muscles  and  teeth 
of  Tarsius  fusco-manus,  560  (in 
next  volume). 

Anthropological  Section,  report 
of,  588. 

Balch,  Edwin  S.  Ice-Caves  and 
the  causes  of  subterranean  ice 
(no  abstract),  560. 

Ball,  M.  v.,  M.  D.  Report  of  Bio- 
logical and  ^licroscopical  Sec- 
tion, 580. 

Bascom,  Florence.  Perido-Stea- 
tite  and  Diabase,  219. 

Biological  and  Microscopical  Sec- 
tion, report  of,  580. 

Botanical  Section,  report  of,  583. 

Brinton,  Daniel  G.,  M.  D.  Report 
of  the  Professor  of  Ethnology 
and  Archaeology,  589. 

Brot,  Aug.  L.,  announcement  of 
death  of,  566. 

Brown,  Amos  P.  The  crystalliza- 
tion of  Molybdenite,  168,  210. 

Brown,  Arthur  Erwin.  The  oc- 
currence of  Macacus  leoninus 
'Blyth)  in  Eastern  Burmah,  485. 

Brown,  Stewardson.  Report  of  Bo- 
tanical Section,  583. 

Capellini,  Giovanni,  conferring  of 
Hayden  Memorial  Award  on, 
483. 

Castillo,  Antonio  del,  announce- 
ment of  death  of,  12. 
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Chapman,  Henry  C,  M.  D.  Re- 
port of  Curators,  577. 

Cockerell,  T.  D.  A.  The  bees  of 
genus  Perdita  F.  Smith,  25. 

Committees,  Standing,  for  1896,  9. 

Conchological  Section,  report  of, 
581. 

Conarroe,  George  M.,  announce- 
ment of  death  of,  468. 

Cook,  O.  F.  Summary  of  new 
Liberian  Polvdesmida*,  206, 
257. 

Cope,  Edw.  D.  Tlie  mesenteries 
of  the  Sauria,  290,  308.  New 
and  little  known  mammalia 
from  the  Port  Kennedy  bone 
deposit,  377,  378.  The  hemi- 
pcnes  of  the  Sauria,  377,  461. 

Corresponding  Secretar}',  report 
of,  574. 

Curators,  report  of,  577. 

Dall,  William  Healov.  Insular 
land-shell  faunas,  as  illustrated 
especially  V)y  the  data  obtained 
bv  Dr.  G.  Baur  in  the  Galapagos 
lilands,  (Plates  XV,  XVI, 
XVIT),  377,  395. 

Dobson,  George  Edward,  an- 
noimcement  of  death  of,  12. 

Dolley,  Charies  S.,  M.  D.  The 
Plank tonokrit,  a  centrifugal  ap- 
paratus for  the  volumetric  esti- 
mation of  the  food  supply  of 
oysters  and  other  aquatic  ani- 
mals, 268,  276. 

Elections  during  1896,  593. 

Ellis,  J.  B.,  and  B.  M.  Everhardt. 
New  species  of  fungi  from  va- 
rious localities,  377  (in  next 
volume). 
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E n torn o logical  Section,  report  of, 
582. 

Ford,  Henrj'  C,  annouucenient  of 
deatli  of,  4CS. 

Fox,  William  J.  Contrihutiona  to 
a  knowledge  of  the  Hymenop- 
tera  of  Brazil,  No.  1,  Scoliidse, 
290,  292.  The  Hymenoptero. 
collected  by  Dr.  A.  Donaldson 
Smith  in  Northeast  Africa,  469, 
547. 

Fraier,  Dr.  Pereifor.  TVo  sup- 
posed new  trap  dj-kes  in  ChesWr 
Co.,  Ponna.,  2l)6.  Appoint- 
ment as  delegate  to  the  7th 
International  Congress  of  Geol- 
ogista,  220. 

General  Index,  611. 

Gilburt,  Samuel  H.,  announce- 
ment of  death  of,  207. 

Goodman,  H,  Ernest,  M.  D.,  an- 
nouncement of  death  of,  16S. 

Gorgas,  A.  C,  M.  D.,  announce- 
ment of  death  of,  9. 

Oreen,  Alexander  H. ,  announce- 
ment of  death  of,  484. 

Gundlnch,  Juan,  announcement 
of  death  of,  207. 

Haines,  R.  B.,  announcement  of 
death  of,  9. 

Harris,  Gilbert  D.  New  and  in- 
teresting Eocene  molluscii  from 
the  Gulf  States  JPlates  XVIII. 
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Index  to  Genera,  603. 
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Communication  on  Boentf^en 
photography  (no  abstract),  206. 
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Report  of  the  Botanical  Section, 
583. 

Mineralogical  and  Geological  Sec- 
tion, report  of,  585. 

Moore,  Clarence  B.  Certain  abo- 
riginal mounds  of  tlie  Georgia 
coast,  566  (for  the  Journal ). 

Morris,  Charles.  Report  of  the 
Anthropological  Section,  588, 

Mueller,    Ferdinand     von,      an- 
nouncement of  death  of,  486. 
Edw.J,.  M.  D.     ReiK 
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Professor  in  the  Department  of 
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Professor  in  the  Department  of 
Mollusca,  report  of,  590. 

Professor  of  Ethnology  and  Archse- 
ologj',  report  of,  589. 

Professor  of  Geology,  report  of, 
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report  of,  590. 
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tion, 586. 

Recording  Secretary,  report  of, 
571. 

Report  of  the  Anthropological 
Section,  588. 

Report  of  Biological  and  Micro- 
scopical Section,  580. 

Report  of  the  Botanical  Section, 
583. 

Report  of  the  Conchological  Sec- 
tion, 581. 

Report  of  Corresponding  Secre- 
tary, 574. 

Report  of  the  Curator  of  the  Wil- 
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Report  of  Curators,  577. 
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Report  of  Librarian,  575. 
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Report  of  Ornithological  Section, 
586. 

Report  of  the  Professor  in  the 
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Department  of  Mollusca,  590. 

Report  of  the  Professor  of  Ethnol- 
ogy and  Archaeology,  589. 
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589. 

Report  of  the  Professor  of  Inverte- 
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571. 

Rhoads,  Samuel  N.  Contribu- 
tions to  the  Zoology  of  Tennes- 
see, No.  3,  Mammals,  12,  175. 
A  revision  of  the  Polar  Hares 
of  North  America  (Plates  VI, 
VII, VIII,  IX  and  X),  220,  351. 
Mammals  collected  by  Dr.  A. 
Donaldson  Smith  during  his 
expedition  to  Lake  Rudolf, 
Africa  (Plate  XXV),  468,517. 

Rothermel,  Pet^r  F.,  announce- 
ment of  death  of,  168. 

Rutter,  Cloudesley.  A  collection 
of  fishes  obtained  at  Swatow, 
China,  by  Miss  Adele  M.  Fielde, 
290  (in  next  volume). 

Ryder,  John  Adam,  biographical 
sketch  of,  222. 

Sall^,  Auguste,  announcement  of 
death  of,  268. 

Sharp,  Benjamin,  M.  D.  Second 
communication  on  Alaska  and 
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openings  in  the  north  European 
species  of  the  Family  Strigidse, 


614 


PBOCEEDINOB  OF  THE  ACADEUY  OF 
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